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The first practical way to 
trunk your conventional 
UHF repeaters. 


New Syn-Tech’ trunked/conventional 
mobiles have all the logic built-in! 


Midland Syn-Tech Trunking: a simple, inexpensive 
way to trunk existing repeaters with no major up- 
front investment. No interconnection, no exotic sile 
hardware or software. It can easily double present 
channel loading ... and provides users a much better | . ee | 
level of service, too! Syn-Tech EXP™ Model 70 1526BT (25W. 450-470 MHz): 
What makes Syn-Tech Trunking unique is our programmable for up to eight trunkediconventional channets 
new “smart” UHF mobiles — the first with all the 
necessary trunking logic included in their micro- 
processor software. They're programmable for 
trunked operation only, conventional only, or both, 
and they can co-exist with conventional radios 
on the same repeaters. This makes it practical to 
implement Syn-Tech Trunking, one user group at 
atime. And, with no extra-cost special equipment 
or installation needed, it's both simple and cost- 
effective. 


Syn-Tech NTR™ Models 70: 1530/630BT (30W 450-470 MHz) 
programinable for up to 22 trunkediconventional channels 
(99 optional), two tranked groups 


Free information package explains 

how Syn-Tech Trunking can double the a 

capacity of your community repeaters : 7 iV lc 
... and how you can get started today ;, Ny) 
with virtually no capital investment. ' 
Call 1-800/MIDLAND, Ext. 1690. 1690 N. Topping * Kansas City, MO 64120 
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Control six base stations 


Microphone \ 
may vary # 


Vega 


Compact 6-line/4-frequency desktop console 


@ your desk of consoles 
by combining up to six 
tone-remotes into one compact, 
self-contained, dispatcher-style 
console—Vega’s Model C-1614. 
The C-1614 is also an attractive 
replacement for older, more ex- 
pensive, multiline consoles. 

With the C-1614, four func- 
tion tones provide frequency or 
wildcard selection (1-of-4 or 
paired operation) on each of six 
remote base stations. The con- 
sole operates on any two-wire 
or four-wire line (including 
four-wire duplex). LEDs indi- 
cate line activity. 

Two volume controls are 
provided—one for the selected 
line and the other for the 
summed unselected lines. 

The standard C-1614 in- 
cludes a desk microphone. The 
C-1614H includes a handset 


and cradle, and the wall-mount 
C-1614W is equipped with a 
handset and hangup cup. 


Options 
mw CV-3 clock/audio-level 
bargraph 


m DTMF-1212-button 
DTMF-pad encoder 


mw FS-1 footswitch 
wm HE-1 and HE-2 headsets 


™ LP-6 gas-tube lightning 
protector for six two-wire 
or four-wire lines 


m MG-3 gooseneck micro- 
phone 


@ MK-3 maintenance kit 
(extension cables to ser- 
vice boards) 
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m PTT-3 panel-mounted 
PTT switch 


m SP-3 external speaker (for 
unselected audio) with 
amplifier and notch filter 


Dial Vega’s new 24-hour 


automated FaxBack system at 
1-800-274-2017 for additional 
information on the C-1614 or 
other Vega products, or call 
1-800-877-1771 today for full de- 
tails. 


WIVEGA IT 


a MARK IV company 


Signaling Products Group 


9900 East Baldwin Place 
El Monte, California 91731-2294 
Telephone: (818) 442-0782 
Toll-Free Telephone: 800-877-1771 
Fax: (818) 444-1342 
FaxBack: (818) 444-2017 
Toll-Free FaxBack: 800-274-2017 
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LOCAL CONTROL... 
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SERIES 
Extended 
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COMPATIBLE WITH ALL RADIOS 
separate TX and RX amplifiers 
provide necessary signal levels 


MULTIPLE CONTROL POINTS 
audio buffering allows units to be 
“daisy|chained” up to 1000’ 


PLUG COMPATIBLE WITH 

E.FJ. TRUNKING RADIO 
functions include TX and RX audio, 
PTT and monitor 


SSC APPLICATIONS SUPPORT 
experienced personnel will assist 
with your system design 


PROVEN RELIABILITY 
incorporates SSC’s quality and 
unequaled 5-year warranty 


Call now for full information package: 


800-227-1226 


One source for all your signalling needs 


ssc 


SOLID-STATE COMMUNICATIONS, INC. 
21060 Corsair Boulevard 
Hayward, California 94545 
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End-user licensing 

An FCC proposal to eliminate end- 
user licensing for specialized mobile ra- 
dio (SMR) users offers more advantages 
than disadvantages. 

» Advantage—Paperwork for system 
operators and their customers will be 
reduced. 

» Advantage—Eliminating end-user 
licensing means system operators no 
longer would have to ask roaming cus- 
tomers to apply for licenses on other 
operators’ systems. (For operators that 
do not currently ask their customers to 
get licenses to use other operators’ sys- 
tems, the change will legitimize a prac- 
tice that otherwise could become an em- 
barrassment or a legal problem.) 

» Advantage—User fees, if and when 
they are enacted, may be reduced for 
SMR operators because their proportion 
of government license application 
processing expense would be reduced. 

» Disadvantage—On the other hand, 
SMR operator user fees may be higher 
because of increased government ex- 
penses in processing the type of load- 
ing statements they would be required 
to file. 

» Advantage or disadvantage— 
Depending on your perspective, possi- 
ble changes in how loading is counted 
and reported may be an advantage or a 
disadvantage. 

For operators that have overstated 
loading in the past by counting inactive 


(or non-existent) licensed users, a cer- 
tified statement of customers backed 
with billing records may be more 
difficult and risky to falsify. That is a 
disadvantage for them and an advantage 
for operators that follow the rules. Ac- 
curate loading reports allow channels to 
be assigned fairly. 

One plan for counting customers 
would allow each operator to count a 
customer once per system, wherever the 
customer roams. The present require- 
ment is to count the customer once for 
the ‘thome” system and not to count the 
customer again on any other systems. 

The multiple-counting plan favors 
multiple-system operators. It would 
boost their loading counts and allow 
them to ask for more channels than they 
would qualify for otherwise. 

Smaller SMR operators with fewer 
systems would continue to find channels 
in short supply. 

Thus, the advantage or disadvantage 
in how SMR customers are counted for 
loading depends on the number of sys- 
tems the SMR operator has. 

» Disadvantage—One 
defending the position that SMR systems 
should be licensed as private carriers 
may be weakened without end-user 
licensing. SMR system operators cur- 
rently benefit from private carrier sta- 
tus, which exempts them from state 
regulation. 


* * * 


Milestone 

Cellular mobile telephone service has 
been extended into all 734 market areas 
defined by the FCC. 

The 734th market to receive service 
is in Mississippi, and the area served by 
the cellular system in that market is in 
Granada County. Service was activated 
in late May. 

As of Dec. 21, 1991, there were 7.6 
million cellular subscribers in the Unit- 
ed States, according to figures released 
by the Cellular Telecommunications In- 
dustry Association, Washington, DC. 
The association estimated that 


way of 


there would be 8.8 million subscribers 
by June 30 this year. 

CTIA estimates the industry has 
created as many as 100,000 new jobs 
since 1983. 


* * * 


Vipers 

The FCC has issued a Report and 
Order changing the name of the Motion 
Picture Radio Service (MPRS) to the 
Video Production Radio Service 
(VPRS). 

This action, along with others taken 
in the same proceeding, does not sit well 
with the Alliance of Motion Picture and 
Television Producers, a trade associa- 
tion with members who generally are 
eligible for licenses in VPRS. 

We think the alliance has a point when 
it says that a better name would be the 
Motion Picture and Television Radio 
Service (MPTRS). A little better, any- 
way. It isn't too easy to fit our mind 
around a ‘television radio” service, but 
we can do it. 

Still, we like the way the radio serv- 
ice’s acronym is pronounced: vipers! 


—Don Bishop 
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THE 


TO A BETTER 


KEY 


MOBILE RADIO 


INTERFACE 


IS NO KEYS 


AT ALL. 


Icon-Based Data Communication from Transcrypt. 


Introducing the first touch-screen data communication system 
specifically designed for the rigors of mobile operation— 
TransPulse from Transcrypt International. 

TransPulse eliminates the keyboard for most functions. 

To operate, the user simply presses icons that appear on a display 
screen mounted in the vehicle, This simple system greatly reduces 
(raining time. Customizing TransPulse for specific applications is 
easy, SO your system and the people who use it will be on-line in 
no time. And because TransPulse is DOS based, it runs any IBM 
PC compatible software. 

What's more, TransPulse is built to withstand the power fluc- 
tuations that can damage other systems, such as laptops, which are 
not designed specifically for mobile use. 

And it’s rugged, so it can survive the hovcold, dusty vehicu- 
lar environment. 


TRANSCRY 


CN TERN AT I ON AOL 


If you want to get your fingers on a better mobile data com- 
munication system that’s easy to use and built to be used for years 
to come, you want TransPulse from Transcrypt International. 


FOR MORE INFORMATION, CONTACT TRANSCRYPT 
INTERNATIONAL AT 1-800-228-0226, EXT. 14. 


feT 


THE WORLD LEADER IN VOICE PRIVACY AND SIGNALING TECHNOLOGY. 
1620 North 20th Street, Lincaln, NE 68503 (402) 435-4400 VWAX (402) 435-6780 
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Visit us at IMCE, Booth #222. 


Tower lighting: 

Although I enjoyed reading my good 
friend Lew Wetzel’s article ‘Using 
White Lights To Mark Radio Towers” 
in your June issue, some response is 
necessary to some of the article’s points. 

The article reads “. . . the real draw- 
back of white strobe beacons is the dis- 
persion of light through their Fresnel 
lenses.... The Fresnel lens was de- 
signed for point sources of light, not the 
light radiated from a large helical 
flashlamp.” 

Fresnel] lenses for strobes or light- 
houses and parabolic reflectors for 
strobes indeed are designed for point 
sources of light. That point source is 
considered to be the optic center of the 
light source. 

In the early Fresnel lenses and early 
parabolic reflectors in lighthouses, that 
light source was an oil lamp and, later, 
a carbon arc. The reality was, and is, 
that no available light source truly is a 


Michile Raclio 
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point light source. 

Any xenon flashtube, whether linear 
or helical, has some inside diameter en- 
closing glowing gas, the light of which 
unavoidably is refracted somewhat by 
the glass envelope surrounding it. 

Any optical system, whether parabol- 
ic reflector or Fresnel lens, will, with 
a flashtube having a measurable diam- 
eter, cause some light to be dispersed 
slightly outside the intended beamwidth. 

Care is taken to fix the optic center 
of the flashtube at the focal point of the 
optic. At the center of the TWR Light- 
ing helical flashtube is a vertical (light- 
emitting) leg of the tube itself. The ra- 
tio of tube diameter to the distance be- 
tween the focal] point and optic (lens or 
reflector) is similar for both types of 
systems. 

The Fresnel Jens used by TWR Light- 
ing for its medium-intensity strobe sys- 
tem is designed to produce a narrow 
beam from a discrete light source, 
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whether discharge or incandescent. 

Even assuming high efficiency for the 
EG&G reflector, some light inevitably 
will be scattered by the flashtube- 
reflector-cover system owing to un- 
reflected light from the tube itself, scat- 
ter off the reflector edges and refraction 
by the cover plastic. 

The article’s Figures 1 and 2 clearly 
exaggerated the inefficiency of the Fres- 
nel lens and the efficiency of the para- 
bolic reflector in production of scattered 
light. 

All approved L-865 medium-intensity 
strobe systems are required to have a 
vertical beam spread specified as ‘'3° 
minimum,” and all units, Fresnel lens 
or parabolic reflector, must maintain 
“the lower edge of the vertical beam 
spread...between —1.5° and —0.5°." 
Intensities are specified as 20,000 
candela +25% in the daytime and 2,000 
candela +25% at night. 

Degradation of light output in older 
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MX P25 CADi SelCall 
N-Tone Encoder/Decoder 
(38mm X 23mm) 


MX P10 CADi Computer Card 
N-Tone Encoder/Decoder 


CADi “Computer Aided Dispatch Cards {J 
“Close the Loop” on Fleet Status. 


Radio fleet managers need not rely on verbal responses or mobile initiated status reports. The CADi™ 
System provides fast, non-verbal unit identity (AND and reporting of fleet unit status. Reception of both 
inbound and outbound messages is confirmed. Worker safety is assured. A personal computer equipped 
with an MX P10 N-Tone Encoder/ Decoder closes the communication loop to radios equipped with 

MX P25's or to any other SelCall units. The CADi™ System selectively calls fleet units, retrieves status 
reports and acknowledges mobile originated traffic. 


To raise your fleet's dispatch status, 
Call Toll Free: 1-800-638-5577 


NX? COM, INC. 


4800 Bethania Station Road, Winston-Salem, NC 27105-1201 
In North Carolina Call: (919) 744-5050 or FAX (919) 744-5054 
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Letters to the editor 


strobe systems has been less a function 
of the helical-Fresnel nature of the sys- 
tems than of the materials used in the 
tubes themselves. The culprits have 
been ultraviolet (UV) light and ozone. 

Corona in the trigger wire was caused 
by corrosion owing to the ozone pro- 
duced by the tubes. Special quartz glass 
in current tubes and a glass shield sur- 
rounding the tube helix successfully 


have addressed these problems. 
Advanced acrylic materials are used 
in the Fresnel lens of the TWR strobe 
system. The lens is UV resistant and, 
according to the manufacturer, stable to 
an ambient temperature as high as 80°C, 
although few radio towers are subject- 
ed to 176°F ambient temperatures. 
The lens itself originally was devel- 
oped some years ago for marine navi- 
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gation aids and is designed to serve for 
many years in some of the harshest en- 
vironments. 

Although the new reflector strobe sys- 
tem has not been operating long enough 
to provide accurate lamplife data, the 
chance of failure is tripled in such a 
three-flashlamp system because all three 
flashlamps are necessary for system op- 
eration. 

Unfortunately, no flashtubes, reflec- 
tors, optic covers or red or white lenses 
are bulletproof. Repair of any beacon is 
expensive. 

Medium-intensity strobes indeed are 
the most economical option to red 
lights, painting or both. Any approved, 
properly installed system will not cre- 
ate a scatter light problem and will re- 
main a good neighbor. 

Patrick Feller 
General Manager 
TWR Lighting 
Houston 


Lew Werzel’s response to Patrick 
Feller’s letter is too long to include in 
this month's letters colunm. It will ap- 
pear next month. 

His response reads that Figures 1 and 
2 are not exaggerated, and he includes 
the equation used to cateulate beam 
spread. His letter cites the results of 
ozone and acrylic temperature tests and 
makes a statement about flashlamp life. 

—DB 


Fast Fact Card comment: 

I would like to see more articles with 
more technical meat for the service 
technician, How about a clearinghouse 
section for the sharing of problems en- 
countered or solved? 

The toughest problems facing me on 
the job include: 

® lowband propagation. 

* companies that release radios be- 
fore their time, causing technicians in 
the field to work out the “bugs"’ for 


them. 
Darrel L. Nichols 
Missouri State Highway Patrol 
Lee’s Summit. MO 
Readers, would you contribute to a 


clearinghouse section, such as Darrel 
Nichols describes? —DB 
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The Eliminator 


The X-Tra Talk 12-Volt Adapter F or 2-Way Radios. 


Now you can operate your two-way portable radio from your Why put a drain on your radio battery when you can tap into 
vehicle for as long as you want. No worries about power drain or —_ your vehicle's power source? Save your battery for those require- 
related weakening of signal. ments away from your vehicle. 

With Centurion’s new X-Tra Talk battery eliminator (patent The X-Tra Talk battery eliminator. Another example of how 
pending), you simply plug the adapter into your vehicle's Centurion leads the way in new product innovation. 
cigarette lighter or any other 12-volt power source. Call us toll-free at 800-228-4563 for the name of your 

You get: nearest distributor. 


« Maximum power output from your radio 

« Extended battery life 

+ Protection against reverse polarity and current surges 

* Compatibility with virtually any popular two-way radio 


CENTURION INTERNATIONAL, INC, 
P.O, Box 82846 
Lincoln. Nebraska 68501 * ULS.A. 
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Antenna test ranges develop 
accurate specifications 


Knowing how antenna specifications are developed on test ranges helps 
technicians and engineers to use them in designing radio communications 
facilities. Field results can differ from test range results. 


By Andrew Singer 


Every time you read a mobile or base 
antenna advertisement or try to design 
a new system, you cannot help but no- 
tice antenna performance specifications 
such as gain, beamwidth and front-to- 
back ratio. 

Technicians and engineers who are 
unfamiliar with antenna design often 
question the source of these specifica- 
tions. Are they the latest marketing voo- 
doo, or did somebody in sales fabricate 
them? 

Technicians prefer specifications de- 
veloped on a well-planned antenna 
range and measurement system, al- 
though too often that is not the source. 

A good antenna range measures an- 
tenna specifications properly, making it 


Singer is antenna product manager at Antenna 
Specialists, Solon, OH. 


Figure 1. Antenna radiation pattern graphs show the relative field strength magnitude 
an antenna radiates in the vertical (A) and horizontal (B) planes, This example shows 
patterns for a 110° sector log periodic antenna (purple) and a reference dipole antenna 
(blue). 


possible to choose the most efficient an- 
tenna for a particular application, which 
leads to better system performance. 

Because achieving better system per- 
formance is part of many technicians’ 
and engineers’ jobs, an understanding of 
antenna measurements is important. 

Key antenna characteristics are gain, 
pattern, voltage standing wave ratio 
(VSWR) and polarization. 

» Gain—An antenna's power gain is 
the ratio of its maximum radiation in- 
tensity in a stated direction to the max- 
imum radiation intensity of a lossless 
reference antenna with identical input 
power. 

Thus, gain is a measure of the anten- 
na’s efficiency. Antenna gain can be 
achieved only by narrowing the anten- 
na pattern in one or more planes. For 
instance, an omnidirectional antenna 
provides increased gain by narrowing 
the vertical beamwidth. 

To increase the gain of a 9dBd om- 


nidirectional antenna with a 6° vertical 
beamwidth to 12dBd, the vertical beam- 
width must be reduced to 3.5° or less, 
and the antenna’s length must double (to 
approximately 20 feet). 

Halving the vertical beamwidth in- 
creases the gain by 3dB, excluding 
losses. 

Gain is measured in comparison with 
a reference antenna. For VHF and UHF 
base station antennas, gain usually is 
measured in comparison with a half- 
wave dipole. To make this clear, the unit 
of measurement is expressed as dBd. 
The d after dB indicates the use of a di- 
pole reference antenna. 

Another reference antenna is an 
isotropic radiator. This reference anten- 
na commonly is used in expressing 
microwave antenna gain, and it is indi- 
cated by the unit dBi. 

To convert VHF and UHF antenna 
gain specifications expressed in dBi to 
the commonly accepted dBd reference, 


Figure 2. A VSWR curve from 800MHz to 
1,000MHz for an antenna with a VSWR that 
does not exceed 1.5:1 within the frequen- 
cy range. 
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subtract 2.15dB. If the specifications are 
in dB, ask the manufacturer whether a 
dipole or an isotropic antenna was used 
as a reference, and adjust the figure ac- 
cordingly. 

» Pattern—An antenna’s radiation 
pattern is difficult to measure and 
interpret. 

A radiation pattern is a graph of the 
relative field strength magnitude an an- 


tenna radiates in a given plane. (See Fig- 
ure | on page 11.) 

The pattern shows the direction where 
the antenna “concentrates” the radio 
energy. These patterns typically are 
measured and graphed in both the ver- 
tical and horizontal planes. 

The patterns are used to determine 
specifications such as beamwidth and 
front-to-back ratio. 
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1-800-388-8314 
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» VSWR—The ratio of maximum to 
minimum voltage along a lossless 500 
line with an antenna as a load is the 
VSWR. 

It is convenient to think of VSWR as 
a quality factor that determines how ef- 
ficiently radio energy transfers to the an- 
tenna. VSWR does not affect the anten- 
na’s radiation pattern characteristics. 

The industry-accepted value for base 
station antenna VSWR is 1.5:1 or less 
across the operating frequency band. 

VSWR standards for mobile antennas 
vary. 

A typical VSWR curve is shown in 
Figure 2 on page Il. 

An antenna test range is not required 
to measure VSWR properly. The only 
requirement is that the antenna be in a 
free-space environment when checking 
VSWR. This is accomplished by isolat- 
ing the antenna from nearby objects 
such as buildings, towers and other an- 
tennas mounted nearby (such as on a 
car) that can detune the antenna being 
measured. 

» Polarization—Generally, not much 
is said about antenna polarization be- 
cause the vast majority of land mobile 
antenna applications use vertical polar- 
ization because vertical antennas lend 
themselves to mounting on cars. 

Antenna polarization is the electric 
field vector orientation of the radio wave 
the antenna radiates. A visual inspection 
usually reveals an antenna’s polari- 
zation. 

For instance, a metal dipole array 
with all its elements perpendicular to the 
ground and a properly mounted on-glass 
cellular antenna is vertically polarized. 

With antenna characteristics of gain, 
pattern, VSWR and polarization in 
mind, antenna test range measurements 
can be reviewed. 

Three basic elements in a good range 
are acceptable phase error, uniform field 
amplitude and a standard gain antenna. 

» Acceptable phase error—To 
achieve an acceptable phase error, a cer- 
tain minimum distance between the 
source antenna and the antenna under 
test (AUT) is necessary. 

Illumination from the source anten- 
na should be a plane wave over the 
AUT’s effective aperture. A uniform 
plane wave includes uniform amplitude 
and phase. 

Phase variations of as much as 18° are 
acceptable. To achieve a field this uni- 
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The New STABILOCK ’ 4015 Radio Test Set 
Tests Great-Less Weight 


Finally, a two-way radio tester that fits under a helicopter seat, weighs less than 20 Ibs., provides 
all the capabilities you've dreamed of in one unit, and doesn't cost an arm and a leg. 
The STABILOCK 4015 packs a lot of features in a compact design: 
|_| spectrum analyzer with audio 
|_lelectroluminescent display for easy viewing night or day 
| licensed CLEAR CHANNEL LTR testing capability 
\.] memory cards to load and run tests automatically, including all cellular formats 
(| digital storage oscilloscope 
internal battery 
Lighten your two-way test load today-call for more information on the STABILOCK 4015: 
1-800-225-5765 (in MA: 508-671-9700). 


CLEAR CHANNEL LTA is. a racystered trademark ol Ihe EF Johnson Carnpany. SIABILGCK 4015 is a registered trademark of Schlumberger Tochnolagies 


NEW OPTION 
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Quality Test Solutions 


Schlumberger Instruments 
P.O. Box 7004 

829 Middlesex Turnpike 
Billerica, MA 01821, USA 
Phone-508-671-9700 
Fax-508-671-9704 
1-800-225-5765 (outside MA) 
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COMMUNICATION MONITOR 
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Canadian Representative Schlumberger Instruments Schlumberger Instruments 


Schlumberger Technologies 


Schlumberger Technologies GmbH 


Atelco Limited Victoria Road 50 Avenue Jean Jaurés Ingolstadter Str. 67a 
9225 Leslie St. Unit 7 Farnborough, Hampshire BP 620-06 D-8000 Munchen 46 
Richmond Hill, Ontario GU14 7PWeeneland F-92542 Montrouge Cedex, France West Germany 

L4B 3H6 Phone-33 1 47 466700 Phone-49 89 31889-0 


Phonie-42 252 544433 
Phone: 416-882-9455 ; : 
Fax: 416-882-9454 


Fax-33 1 47 466727 
Telex-631468 ENERINS 
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Fax-49 89 318B9-160 
Telex-5215015 SMG D. 
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GROUND REFLECTION RANGE 


Figure 3. (Above.) A ground-reflection test 
tange places the antenna near ground lev- 
el so that the reflected energy adds con- 
structively to produce an acceptably uni- 
form phase and amplitude front at the 
antenna under test. 


Figure 4. Base station antenna measure- 
ments should be compared to measure- 
ments with an ElA-329-A standard dipole 
antenna, such as the one diagramed at the 
right. 


form. the antenna under test needs to be 
a minimal distance of 2D?/X from the 
source. This is a minimal distance re- 
quirement. By keeping the range as 
short as possible, consistent with main- 
taining an acceptable phase error, few- 


SPLIT TUBE BALUN 


“B’ O.D. 
‘C’ CENTER TO CENTER 


MINUM SCREEN 
(OPENING L LESS THAN N10) 


NOTE: \ ia the wavelength of a given band's center frequency, 
for example, 160MHz, 428MHz, 401MHz ond B82MHz 


er reflections and a higher dynamic 
range result. 

» Uniform field amplitude—Field 
variations can be produced by interfer- 
ence of the direct wave with waves that 
are reflected from the ground or from 


other objects. 

To adhere to the Electronic Industries 
Association's EIA-329-A standard for 
antenna measurements, field intensity 
variations must be less than 0.75dB. This 
field amplitude uniformity level is ac- 


Digital ANI 


fnieducieg CSC’s 1D-33 Encoder for Automatic Number identilication=- ae 
This state-of-the-art, subminiature ANI board will stop the horseplay and 
end the stuck mikes. It includes a time-out timer and Pmieraeneyiestve 

messages as well as ANI; 
transmits the ID in a mere 


(¢SG|GONTROL SIGNAL GORPORATION 


1985 S. Depew St. #7 Denver, CO 80227 (303) 989-8000 
CALL TOLL FREE 1-800-521-2203 


100 milliseconds. Fleet 
prices from $69 to $121. 
Call for brochure. 
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Specifications: 


LANMARC" EASY-LINK: 

* Provides AVL using GPS 
for accurate position 
determination. 

© Suited for smatter Heets 
of 10- 50 vehicles. 

* Operates as stand-alone 
or integrated with CAD. 

« Plug-compatible 
installation. 


LANMARC™.5000: 

© Provides AVL using GPS 
for accurate position 
determination. 

© Combination radio data 
modem and five-channel 
GPS receiver in one 
easy-to-install package. 

© Designed for larger fleets 
requiring CAD integration. 


2375 Camine Vida Roble 
Carlshad, CA 92009 
(800) 228-6367 

(619) 431-0077 Local 
(619) 431-1372 Fax 


[ts ahout time... 


It’s about time someone made an affordable, 
flexible vehicle tracking solution using GPS. 
Coded Communications combines a radio data 
modem with an Automatic Vehicle Location 
(AVL) package to offer a system that fits any 
fleet operator, from large potice or utility fleets 
to small courier or towing companies. Our new 
LANMARC® EASY-LINK and LANMARC *-5000 
(shown below) can integrate with existing or 
future CAD and mobile 
data systems. 


Knowing exactly 
where your fleet is 
at all times improves response time, 
safety, efficiency and profits. At Coded, we 
understand that timing is everything. 


Coded Communications 
Keeping data on the move 


Circle (13) on Fast Fact Card 


complished in different ways depending 
on the antenna range type. 

Keeping the range clear of obstruc- 
tions is important. The antenna range 
view in the cover photograph shows 
buildings and structures nearby, but they 
are behind the source antenna. A view 
from the source antenna downrange 
would show no nearby structures. 

» Standard gain antenna—AUT gain 


is measured against a standard gain an- 
tenna as a transfer standard reference. 

Using these three elements properly 
helps to assure some degree of accura- 
cy in making gain measurements on any 
type of range. 


Two range types 
Two basic antenna range types used 
for VHF and UHF frequencies are 


If you ever DF from 25 to 1000 MHz 
and need to do it unobtrusively, 
you'll want the TD-L8630P-II 


Hardly anyone will notice. 


This compact unit from 
Simrad/Taiyo provides 
radio direction finding 
capabilities on all fre- 
quencies from 25 to 
1000 MHZ (also 1.6 to 
25 MHZ with optional 
antenna). Easily 
portable, the unit 
comes with a camera 
bag sized case with 
shoulder strap, The 
unit also operates as a 
monitor receiver from 
100 kHz to 2 GHz. A 
hand-held antenna 
with pistol grip is 
supplied standard, or 


SIMRAD, Inc. 

19210 33rd Avenue West 
Lynnwood, WA 98036 
Telephone: (206) 778-8821 
Toll-free: (800) 426-5565 


Bim l¢ 


for covert operation a 
special flat antenna is 
mounted directly on 
the main unit. Bearing 
is indicated by a 
circular LED display 
and a meter shows 
field strength. Spare 
rechargeable battery, 


$9? SIMRAD 


charger and carrying 
case are included. 
Police, defense, 
security, and other 
intelligence operators 
no longer have to worry 
about jammed commu- 
nications. If you need 
to locate interference or 
other RF source, the 
8630P-II is the tool for 
you. And hardly 
anyone will notice. 
Send for complete 
information today, 

or call toll-free 
1-800-426-5565. 


Simrad. A name you can trust. 


Circle (14) on Fast Fact Card 


16 Mobile Radio Technology September 1992 


elevated and ground-reflection ranges. 

An elevated range is used in an effort 
to suppress reflected radio energy. A 
ground-reflection range controls reflect- 
ed energy. 

Most land mobile antenna companies 
use a ground-reflection range (See Fig- 
ure 3 on page 14.) Some manufacturers 
use a ground-reflection range because 
it is impractical to raise the type of an- 
tennas being measured high enough to 
assure accurate measurements on an 
elevated range. 

On a ground-reflection range. the an- 
tenna is placed near ground level so that 
the reflected energy adds constructive- 
ly to produce an acceptably uniform 
phase and amplitude front at the AUT. 
The height, distance of the antennas or 
both can be adjusted to make sure that 
the direct and reflected waves add in 
phase at the AUT and to make sure that 
the AUT is in free space. 

The length of the range shown on the 
cover is approximately 300 feet to make 
sure the AUT is far enough away to meet 
the 2D°/A minimal distance require- 
ment. Several precautions are taken to 
make certain that amplitude field vari- 
ations are as small as possible. 

A low side-lobe source antenna is 
used to reduce reflected waves. as well 
as to isolate any unwanted signals from 
the range. 

The area beyond the receive site is 
kept clear to a distance equal to one-half 
of the range distance. 

Flat. grassy terrain is used to reduce 
reflections. 

The range can be used for measure- 
ments on the VHF, UHF, 800/900MHz 
and 2GHz lrequency bands. 

Source antennas on the test range 
include: 


VHF LPDA 
UHF 10’ parabolic dish 
800/900MHz 10° parabolic dish 
2GHz 10’ parabolic dish 


The parabolic dish is fitted with an 
LPDA feed. 

Gain transfer standards are prepared 
in accordance with EIA standard EIA- 
329-A. Figure 4 on page 14 shows an 
EIA-329-A standard dipole antenna. 

Figure 5 on page 20 is a range equip- 
ment block diagram. The HP83621A 
source is the fastest available sweeper 
source. 
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Unipage 
now a 
Motorola 
Company. 


Is 


Rumors have been circulat- 
ing for some time that Unipage 
and Motorola were discussing dif- 
ferent business alternatives. As 
our discussions progressed, the 
positive nature of an acquisition 
became an attractive alternative 
to both Unipage and Motorola. 

On June 22nd, 1992, 
Motorola purchased 100 percent 
of the Unipage stock from its 
founders. 


Why did Unipage want to 
become a Motorola Com- 
pany? 

As Unipage grew, the 
founders foresaw the need for 
more financial resources and more 
technological depth than was pos- 
sible as a small company. At the 
same time they saw the potential 
for increased domestic sales and 
the opportunity to participate in 
the expanding international mar- 
ket for paging systems. Motorola 
resources will help make the 
Unipage product offering stron- 
ger, and they have the distribution 
channels to reach the international 
markets, 


Benefits for you as a Unipage 
owner. 

Instead of being a small inde- 
pendentcompany, Unipage is now 
a subsidiary of the largest supplier 
of equipment to the paging indus- 
try. 

Unipage will continue to 
serve the industry as it has in the 
past. We will continue to provide 
the same excellent support and 
reliable, affordable products as 
before. The people at Unipage 
will remain the same helpful team 
that takes pride in the quality 
service that they provide. 


The same, only better. 

The Unipage product line will 
remain the sume, reliable termi- 
nal that the industry has come to 
know. In the future as Unipage 
continues to grow, so will the 
applied technology and resultant 
product capability we will be able 
to offer our customers. The depth 
and breadth of Motorola will have 
a positive impact on the products 
and services that Unipage offers. 
The Dallas area is our home, and 
we plan to continue operations 
from this area. 
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The marriage of these two 
companies combines the paging 
terminal expertise of Unipage with 
the broad paging product lines of 
Motorola. This provides the in- 
dustry with a single supplier for 
all paging infrastructure equip- 
ment, pagers, and services includ- 
ing system design, program man- 
agement, installation, system op- 
limization, Ongoing maintenance 
and support. 


We are excited about becom- 
ing A Motorola Company. 

At Unipage, we see a bright 
future for the paging industry— 
both for the manufacturers of pag- 
ing products and the paging ser- 
Vice providers. Give us a call. 
today. We will describe our new 
products and features that can help 
brighten your future. 


UNnIP2aGe 


A Motorola Company 


1509 Falcon St. 
DeSoto. Texas 75115 
1-800-367-2864 
(214) 224-3509 
PAX (214) 228-1430 


The FR9S9 automated pattern system 
is the most advanced antenna measure- 
ment system available. It allows quick 
and accurate digital pattern recording. 

Figure 6 on page 20 is a diagram of 
the outside range equipment. 

A car rotator is located about 200 feet 
trom the source antenna. This car rota- 
tor is used for mobile antenna measure- 
ments. A vehicle is rotated a full 360° 
to measure a complete antenna pattern. 
This rotator allows rotation about the 
centerline of any vehicle-mounted 
antenna. 

Measuring an antenna pattern is quite 
simple with this equipment. The magic 
is in getting accurate gain numbers— 
which is the objective. 

The AUT is mounted on the receive 
tower and raised into position. Then the 
source antenna feed polarization is ad- 
justed. 

The source antenna is adjusted for 
maximum signal strength by raising or 
lowering it. 

The area beyond the receive site is kept clear to a distance equal to one-half of the The 959 controls the entire system. 
range distance. The frequency of interest is entered into 


Great Things Come In Small Packages! 


When you need , 
an economical, * \ 
high-performance | (@ETRON 

telephone 
interconnect... — 
Zetron gives 
you a hand. 


The Model 30 WORLDPATCH from Zetron offers big telephone 
interconnect capability in a small package. Quick, easy installation, 

Zetron quality performance, and simple programming combine to make 
the Mode! 30 the best value in low cost telephone interconnects. So, the ae 


next time you need a telephone interconnect for use with in-plant bas 
systems, control stations operating through repeaters, or wide a 


area single user systems, order the Zetron Model 30. a ETR oO N 


Zetron sets the pace with the finest 12335 134th Ct. N.E. Redmond WA 98052 
in communications signaling products. Phone: (206) 820-6363 Fax: (206) 820-7031 
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APPLICATIONS FOR‘ 
NOISE- ATTENUATING HEADSETS 
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David Clark Company's VOX (voice-activated) System allows A foreman’s job depends on clear communication. Noise- 
crane operators to keep both hands free to work the controls. They Attenuating Headsets, with noise-canceling microphones, allows 


hear instructions the first time, avoiding costly errors. use of the radio, regardless of background noise. 


The constant noise of the locomotive makes it very difficult to 
transmit and receive on the radio, Noise-Attenuating Headsets 
offer the perfect solution, combining hearing protection with clear 
communication. 


= y os ‘ ¥ y — 
The safety of many people depends on the pump operator's ability 
to hear and transmit messages clearly. David Clark Headsets 
make this possible. 


For durability and reliability, David Clark Company Noise-Attenuating Headsets 
are the clear choice, regardless of your application. All headsets are tested and 
certified with a Noise Reduction Rating (NRR-24dB), as mandated by the EPA, and 
are backed by the best customer-service policy in the industry. 


Headsets and adapters are available for all types of two-way radios, including: 


PTT (push-to-talk, with boom microphone) 
VOX (voice-activated, with boom microphone} 
VOX-TM (voice-activated, with throat microphone} 


Also available: the Series 3800 Intercom System with mobile radio interface. 


For all these reasons and more, call or write for complete information. 


(Dawia] Clark COMPANY 
INCORPORATED 


360 Franklin Street, P.O. Box 15054, Worcester, MA 01615-0054 
TEL: (508) 756-6216, FAX: (508) 753-5827; “TELEX:920482 —_—VIsit us at IMCE, Booths 1018 & 1020. 


©1990 David Clark Company 
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SYSTEM BUS 


HP SOURCE 
636214 


Figure 5. The antenna test range equipment includes an 
HP83621A, the fastest available sweeper source. The FR959 au- 
tomated pattern system is the most advanced antenna measure- 
ment system available. It allows quick and accurate digital pat- 


tern recording. 


the computer. The computer then con- 
trols the HP8S510B, which switches on 
the source as the positioner is rotated 
through 360°. 

As the positioner is rotated, the com- 
puter stores the received signal level 
measurement. The resulting pattern is 
displayed on a monitor and can be print- 
ed or stored for later reference. 

To measure antenna gain, a gain stan- 
dard is substituted for the AUT. Being 
careful to make sure the transmitted sig- 
nal level remains constant, the standard 


Rx LOCATION 


300 FEET 


CENTER OF j 
DISH MAX. Wy 
xcneiGHT | \|| 7 


6.26' 
MAY VARY 


GROUND 


antenna pattern. 


is rotated 360°. This signal is compared 
with the level measured for the AUT, 
and the difference is the antenna’s gain 
compared with the standard. 

Results measured under ideal range 
conditions do not necessarily match 
field results. 

For instance, no matter what the 
front-to-back ratio is of an antenna, the 
actual front-to-back ratio when the an- 
tenna is mounted near large buildings 
can be considerably less. The buildings 
in front reflect signal reflected from 


@ Immediate delivery from large inventory. 
@ Two day delivery on set up orders. 
@ Logo imprinting. m™ Low pricing. 


We stock more top-grain leather cases for : ee 
radio, pager or cellular models than any in the Industry... cai! today. 


BE = Electronics, Inc. 


2655 Gardner Road, Broadview, IL. 60153 
Toll Free:800/336-3115 Fax:800/345-2091 


YOUR ONE-CALL SUPPLIER 
FOR HARD PROTECTION 
AND SOFT LEATHER CASES. 
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Figure 6. This diagram shows the arrangement of the external 
equipment on the test range. A car rotator used for mobile an- 
tenna measurements is located about 200 feet from the source 
antenna. A vehicle is rotated a full 360° to measure a complete 


structures behind the antenna. 

In this situation, reflections limit the 
front-to-back ratio measured in the 
field. Reflections from structures, as 
well as ground reflections and vertical- 
field distribution profiles, can lead to 
field performance that differs consider- 
ably from range-measured patterns. 

Another situation that can arise af- 
fects antenna downtilt selection, Al- 
though downtilt can be calculated using 
trigonometry and antenna patterns, op- 
timum downtilt is determined most ac- 
curately in the field. 

A directional antenna can be adjusted 
easily with downtilt clamps. Neverthe- 
less, an omnidirectional antenna usual- 
ly cannot be adjusted for downtilt in the 
field. One antenna manufacturer offers 
an omnidirectional antenna with elec- 
trical downtilt that can be changed with 
a mechanical adjustment in the field. 

Most land mobile antenna manufac- 
turers offer technical advice to help an- 
tenna customers to use antenna patterns 
and specifications. Together with a lit- 
tle “antenna range magic,’ knowledge 
of antenna patterns and specifications 
can help users to design better perform- 
ing systems. 
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Continuing a tradition 
of excellence. 


During the past 40 years, 
Kyodo products have earned a 
reputation for quality and 
reliability. They are used in more 
than 65 countries around the 
world. Add to this worldwide 
reputation our commitment to 
advancing technology, and you 
can see why our products 
represent the highest available 
value. 

Presenting our KG108 series 
radios. Radios that contain 
advanced technology without 
sacrificing our proven quality 
and reliability. Radios that help 
you increase customer support, 
productivity and profits. Radios 
that offer features you can 
customize to your specific 
requirements. 


When you purchase a Kyodo 
radio, you get years of design, 
manufacturing, and quality 
control experience. Before the 
radio leaves the factory, it is 
subjected to a rigorous quality 
and performance check to be sure 
it will perform as we say it will. 
And all Kyodo radios are backed 
by the best warranty in the 
business — to protect you from 
defects in material or 
workmanship. 

In keeping with Kyodo’s 
tradition of excellence, we believe 
our KG108 series offers top value 
in two-way radios. 

For more information on our 
KG108 series — or any of our 
mobile communications products 
— why not call us today? 
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KG108 FEATURES 


a All-metal, gasketed, modular 
construction. 


a User friendly, intelligent control system 
with self diagnostics. 


m= Wide non-tuning bandwidth. 
= PC programming. 


a CTCSS and digital CTCSS 
programmable by channel. 


= Choice of major U.S.A. and 
international frequency bands. 


ws Programmable transmitter power by 
channel. 


s Choice of nine scanning modes. 


= Selective calling with automatic ID, kill 
mode and transfer function. 


m DTMF encoder. 
= Transmit time limiter and activity timer. 
= Choice of dash, front or trunk mount 


models. re 


kyodo west 


Kyodo West, Inc. - P.O. Box 112728 - Pittsburgh, PA 15241 USA -(412) 281-7895 - (800) 535-2082 - FAX: (412) 221-9518 


ERMES: The next 
generation paging code? 


High-speed message transmission offers capacity expansion for the paging 
industry. Although improvements that may speed transmission of POCSAG 
code are being studied, another European paging code holds promise. 


By James W. Marion 


The paging market in the United 
States continues to grow rapidly. 
This rapid growth generally can be at- 


Marion is manager of pager engineering at NEC 
America’s Mobile Radio Division, Richardson. 
TX. 


tributed to the growth in retail pager dis- 
tribution and new service offerings. 
The retail method of pager and pager 
service distribution makes paging much 
more visible to consumers who increas- 
ingly use paging in their day-to-day 
lives. In addition, business use is grow- 
ing in part because of more advanced 
services such as radio E-mail (alphanu- 
meric pages to laptop or palmtop com- 


Table 1—The ERMES code structure. ERMES pagers ‘know’ to turn on for one 


batch every subsequence. 


SEQUENCE 
BO MINUTES 60 CYCLES 


CYCLE 
1MINUTE 5 SUBSEQUENCES 


SUBSEQUENCE 
12SECONDS 16 BATCHES 


SYNCHRONIZATION SYSTEMINFORMATION ADDRESS MESSAGE 
PARTITION PARTITION PARTITION PARTITION 


puters) and various information 
services. 

Paging market growth requires addi- 
tional system capacity. Where will the 
new capacity come from? 

Under the auspices of Telocator, the 
industry is studying this issue careful- 
ly. Telocator, a personal communica- 
tions industry association based in 
Washington, DC, sponsors several tech- 
nical committees designed to study, rec- 
ommend, develop and implement new 
non-proprietary technology to enhance 
paging industry growth and to ensure its 
health. 

The committee responsible for im- 
proving system capacity via new trans- 
mission techniques is the High-Speed 
Signaling Committee. The committee is 
studying methods of improving the ex- 
isting paging code, variously known as 
POCSAG, RPCI and CCIR Radio Pag- 
ing Code #1. In addition, the commit- 
tee is studying other paging formats, 
such as the new code format developed 
for use in the ERMES Pan-European 
paging system. 


What is ERMES? 

ERMES stands for European Radio 
Message System. 

The name ERMES refers to a system, 
not merely a new paging code format. 
The paging code format specified for 
use in the ERMES system has features 
that represent improvements over the 
POCSAG code. (POCSAG stands for 
Post Office Code Standardisation 
Group.) 

POCSAG code originally was de- 
signed to operate at a transmission speed 
of 512bps. 


The POCSAG - specification, 
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Your - SMPPublic Safety signal will never get locked in 
or locked out by the building it’s in again. 


elwave has a new bidirectional amplifier 
ro es your coverage. And your profits. 


“Basi cally, it's a repeater. But it's the first one with a 
built-in circult that automatically keeps distortion to a 
minimum and signal strength to the maximum. In both 
directions. On as many as 40 channels. 


All Celwave BDA's are type accepted by the FCC and 
certified by the DOC for operation in 800 and 900 MHz 
SMR/Public Safety bands. They're compact, single 
tray rack mounted or in a NEMA 3R enclosure, and 


An MS-DOS co npatible in 
available a tno c 
in selecting the model th 
get you in and out of a 
place in town. 
for more information tode 
, The new Celwave BDA's 
are real Houdinis. 


~ CELWAVEE 


DIVISION OF RADIO FREQUENCY SYSTEMS 


nevertheless, does not require transmis- 
Table 2—The POCSAG code structure. POCSAG pagers must search for pream- sion at a single baud rate. Because of 
ble in asynchronous operation. this fact, 1,.200bps was accepted in the 
U.S. as a de facto standard beginning 
around 1989. Since then, 1,200bps 
POCSAG has become the format of 
choice, 

Since fall 1991, 2.400bps POCSAG 
has been in development by large carri- 
(SC-SYNCHRONIZATION ers and manufacturers under the direc- 

CODEWORD) tion of the Telocator committee. The 
2.400bps POCSAG will be introduced 
ea ee ee gradually this year ane is expected even- 
CODEWORD MINIMUM tually to supplant 1,200bps POCSAG. 

The ERMES format, though, 
represents a significant increase in 
transmission speed. 

ERMES code operates at 6,250bps, 
an increase of almost three times the 
new 2,400bps POCSAG transmission 
rate. ERMES, therefore, is considered 
a great leap forward in technology. 

Furthermore, the 6,25O0bps speed is 
1 BATCH = SYNCHRONIZATION considered to be close to the upper baud 

CODEWORD + 8 FRAMES rate limit allowable under the current 

= 17 CODEWORDS paging system infrastructure, so trans- 
mission speed thereby is maximized. 


What Really Turns You On 


The "Smart Vox", used with any of our audio accessories, will 
recognize your voice in varying noise - from quiet to 

deafening - and will consistently turn on your radio . . . but only 
when you talk. No loss of words at the start of a message, no 
false keying, no adjustments, no modifications. 


How's that for a turn on? 


For completely HANDS-FREE, RELIABLE RADIO 
COMMUNICATIONS, get turned on by our "Smart Vox", 


Ces 


__ SECOND & SUBSEQUENT 
— iH BATCHES 


|-}——— PREAMBLE ——t-++-}— FIRST BATCH 


Contact: 


Sseccom 


CORPORATION 
1400 North Shoreline Blvd. 
Mountain View, CA 94043 
(415) 965-8020 
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And 


nly get 


you thought 
‘Aliasing’ ona CAD 


could 


yOu 


Introducing advanced two-way ANI products from Cimarron Technologies. 


REVIEW 


RETURN 


DELETE DELETE 


c-Mark III 


The advanced family of two-way ANI 
products from Cimarron yy desk 
lechnologies gives you the jon germinal 
functionality of expensive 
computer aided dispatch systems 
in a compaet, economical package. 

Plus, our new 
subminiature CDEU-1 encoder- 
decoder gives virtually any portable 
or mobile radio two-way communications 
capability. It features “TKO” remote radio disable, 

message acknow- 

» leclgement, selective 
call and remote 
monitoring and 
control. 

And the CPF-1 
hand-held programmer 
allows you to 


CDEU-1! encoder-decoder features 
two-way handshaking protocol that 
guarantees message reliability 


MASTER DEL DELETE 


C-Matrk tH ace 
full-featured two- 
way dispatch display, 
with Aliasing. 


DELETE 


conveniently program more than 34 options 
right in the field, 

In the dispatch center, our C-Mark III 
series of two-way dispatch displays instantly 
convert numeric data fields and IDs to alpha 
numerics. Up until now, you could only get this 
type of aliasing with expensive C.A.D. units. 

To find 
out more 
about our 
economical, 
two-way 
ANI system, 
contact 


Jack Batchie, 


VASA ASS 


The C-Mark III Series of tvo-way dispatch 
National Sales displays vive you the functionality of expensive 
Manaver, at C.A.D. systems 

Cimarron Technologies. Call toll-free 1-800-487-7184 
in the USA and California, or (619) 738-3280. 


CIMARRON 
TECHNOLOGIES 
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WHEN IT 
COMES TO 
DIMF... 
NOBODY 
DOES IT 
BETTER! 


MODEL NE461 

MICRO-MINIATURE DTMF DECODER 
Three Decoders in one unit offering multiple 
user configurable output functions through 
microcontroller technology. 


MODEL NE421 

MULTI-FUNCTION DTMF DECODER 
Enclosed in smartly styled plastic case with 
illuminated membrane control panel for 
mobiles. 


MODEL NC4000 

MULTI-FUNCTION DIMF DECODER 

For control of remote applications, avaliable 
with enclosure or 56 pin edge connector and 
a variety of options. 


MODEL NC4004 

MULTI-FUNCTION DTMF REPEATER 
Capable of controlling 10 outputs while 
sensing 10 external inupts. 


MODEL NC404 
SUB-MINIATURE DTMF ENCODER 
Digitally synthesized tone generator. 


MODEL NC409 

MICRO-MINUATURE DTMF ANI ENCODER 
Exclusive Alarm and Man-Down features plus 
Transmit time-out timer, busy channel lock- 
out and microphone mute are only a few of 
the many features available in this 
microcontrolled unit. 


MODEL NE410 

NEW...DTMF ANI ENCODER DESIGNED WITH 
THE RCC IN MIND! 

Simplifies telephone interconnects. 

15 memory locations, last number redial, 
automatic connect/disconnect sequences and 
programmable “transmit refresh” provide easy 
operation in any mobile application 


Call 1-800-874-8663 
for complete information 
and pricing. 


Pyoncomm 


TONE SIGNALLING PRODUCTS 


12438 Loma a Dr., Grass Valley, CA 95945 
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NINE 4-BIT BLOCKS 


0000 


0001 


0010 


0011 


0100 


0101 


0110 


0111 


1000 


STANDARD SERIAL TRANSMISSION: 


0000 0001 0010 0011 0100 0101 0110 0111 1000 


INTERLEAVED TRANSMISSION; 


0000 0000 1000 0111 1000 1100 1100 1010 1010 


TRANSMISSION IS BY COLUMNS, NOT ROWS, FOR DISPERSAL OF BIT ERRORS. 


Figure 1. The interleaving technique has the effect of spreading out error bits that other- 


wise occur together. 


ERMES uses a synchronous format. 
POCSAG is asynchronous. (See Table 
1 on page 22 and Table 2 on page 24.) 
This difference has great implications 
in regard to battery life. 

For example, POCSAG pagers, ac- 
cording to the definition of asyn- 
chronous operation, never “know” ex- 
actly when a page is coming. Therefore, 
a POCSAG pager must be turning on 
continuously to detect paging transmis- 
sions that may arrive at any time. 

ERMES pagers always “know” when 
to expect a paging transmission by vir- 
tue of their synchronous operation. An 
ERMES pager can turn off and stay off 
until it is the correct time to turn back 
on, 

In addition to extended off time af- 
forded by the synchronous format, 
ERMES has built in other battery- 
saving techniques, such as transmitting 
pager address codes in descending or- 
der. Thus, when a pager receives an ad- 
dress lower in value than its own, it can 


turn off immediately instead of waiting 
until the end of its time segment. 

The ERMES battery-saving features 
alone could make available a pager 
with a battery life that theoretically 
could be extended from four to five 
times that of a POCSAG pager’s life. 
Actual battery life in pagers may never 
reach this goal because of increased cur- 
rent drain for new features. 


Scanning operation 

ERMES specifies 16 channels for Eu- 
ropean operation spanning 169.4125MHz 
to 169.8125MHz at a channel spacing of 
25kHz. 

Because ERMES is a European-wide 
cooperative paging system, ERMES 
pagers must be inherently capable of 
operating on any of the 16 channels. 

Furthermore, because Pan-European 
roaming is inherently part of the 
ERMES format, ERMES pagers must 
be capable of scanning all 16 channels 
and receiving pages. This requires a 


_——— —— 


t conductor to ground 


UltraLink CABLE 


Solves many problems experienced by mobile installers. 


Low-loss Teflon® dielectric 
Withstands high temperature 

Fits standard RG58 size connectors 
Easily removed dual shields 

Used In our base and mobile antennas: 


Cushcraft/Signals supplies a complete line of base and 
mobile antennas. Call us or your favorite distributor for 
fast delivery or our latest catalog. 


1-800-258-3860 - FAX:1-800-258-3868 


cushicraft/ — 


48 PERIMETER ROAD, MANCHESTER, N.H. 03103 USA * TELEPHONE: 603-627-7877 + FAX: 603-627-1764 » TELEX; 4949472 
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synthesized, scanning pager, rather than 
a crystal-controlled pager typical of 
POCSAG operation. 

The scanning feature, although not 
prohibited in POCSAG, could be use- 
ful in cooperative, multichannel net- 
working operations. 

Both ERMES and POCSAG are capa- 
ble of correcting a limited number of 
bits in each codeword. 


SIEMENS 


This type of error correction works 
well for random fading; in other words, 
occasional fading of signal for a brief 
period that would affect only a single 
bit at a time. Any burst error (a loss of 
signal for a period lasting for several 
bits) would be uncorrectable by POC- 
SAG and would result in a missed page 
or errors in the message portion of the 
transmission. 


Siemens and the sun. 
Dependable power, anywhere. 


In telecommunications systems of 
every sort, from highway emergency- 
phones used only intermittently, to 
radio and television stations broad- 
casting all day—you'll find Siemens 
solar modules providing continuous, 
dependable power. 


High-efficiency and field-proven 
performance have made Siemens 
M-Series modules the leading choice 
for solar powered telecommunica- 
tions installations. 


For quality photovoltaic products, 
backed by a company that can give 
you the support you need, anywhere 
in the world, make the intelligent 
choice. Insist on Siemens 


For complete information contact: 


Siemens Solar Industries 
P.O. Box 6032 

Camarillo, CA 93011 

Tel: 1-800/272-6765 
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ERMES deals with burst errors by a 
technique known as interleaving. 

Interleaving is handled in ERMES by 
grouping together nine codewords at a 
time and stacking them one on top of 
the other. Then ERMES transmits. the 
nine-codeword block by columns in- 
stead of rows. 

When a burst occurs, several bits may 
be affected at one time. However, be- 
cause codewords are transmitted by 
columns instead of rows, only a single 
bit is affected in each codeword. 

As previously mentioned, single bits 
may be corrected using the error- 
correction bits so that the interleaving 
technique has the effect of spreading out 
error bits that otherwise occur togeth- 
er. (See Figure | on page 26.) 


Modulation 

ERMES specifies 4-PAM/FM modu- 
lation. But just what is 4-PAM/FM? 

To get a simple overview, it helps to 
compare the ERMES method with the 
current POCSAG method. 

POCSAG uses 2 level frequency-shift 
keying (FSK). In this modulation 
scheme, a binary digit 1 is transmitted 
when the transmitter shifts its carrier 
frequency —4,5kHz below the center 
frequency. A binary digit 0 is transmit- 
ted when the carrier shifts +4.5kHz 
above the center frequency. 

The current POCSAG modulation 
scheme generally is referred to as 2 lev- 
el. The new ERMES scheme is gener- 
ally called 4 level. Carrier shifting is in- 
volved in 4 level, but as the name 
indicates, four frequency-shift levels are 
used instead of two, and two binary 
digits or bits are transmitted at each lev- 
el, according to the following table: 


Carrier + 4,687.5Hz = 10 


Carrier + 1,562.5Hz ll 


Carrier — 1,562.5Hz 0} 


Carrier — 4,687.5Hz = 00 


Were it not for the 4 level modulation 
scheme, the bit rate of 6,250 could not 
be achieved in the current infrastructure. 
It is estimated that the maximum bit rate 
achievable with 2 level FSK is approxi- 
mately 3,000bps. 


WHY GAMBLE WITH SPEECH SECURITY? 


TVS-2/Mic-Coder 
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. and & transmit light 
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5, State Depa 
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Reatt f export 


License for 


To Order Call Toll Free: 1-800-MIDIAN’S 
Telephone: (602) 884-7981 
FAX: (602) 884-0422 

MIDIAN ELECTRONICS, INC. | 2302 East 22nd Street / Tucson, Arizona 85713 


World Leader in innovative Communications Technology 
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Where Are 
They Now? 


XT, »wer Structures, Ltd... 
las...Advance... Through 

e years countless tower 

ompanies have come 


Maybe the reason ROHN 
has been around for 44 
years - and will continue to 
be around for years to 
come - is because of our 
dedication to the industry 
and you, our customer. 


Large or small, your tower 
will be the result of 
meticulous engineering, 
detailed fabrication, in- 
house galvanizing, even 
expert installation...all from 
one source - ROHN. 


We are so confident in our 
products, that our towers are 
available with a free 20 Year 
Warranty. 


Self Supporting Towers 


Guyed Towers 
6718 West Plank Road Concrete Shelters 
. Big megs Fiberglass Shelters 
eoria, IMINoIs . 
Phone: (309) 697-4400 Fiberglass Cabinets 
FAX: (309) 697-5612 Poles 


Serving the industry for 44 years 
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The primary advantage, then, of 4 
level modulation is transmission speed. 
It comes with some cost because many 
transmitters are not capable of 4 level 
modulation without some modification. 

The cost of such modification is be- 
lieved to be minimal when compared to 
other, more advanced schemes. 


ERMES for U.S. operation? 

Given the many advantages of the 
ERMES paging format, it would appear 
obvious that the ERMES code format 
would be a natural choice as the next 
Step in paging code format evolution in 
the United States. Unfortunately, 
ERMES is not without a few distinct 
disadvantages that may well prohibit its 
introduction in the United States. 


Capacity increase? 

Although the ERMES transmission 
rate is impressive. the effective bit rate 
of 6,250bps is not expected to be real- 
ized because of the high amount of over- 
head specified in the format. 

Overhead refers to all non-essential 
information transmitted to the pager. In 
POCSAG, there is no overhead per se. 
Nonetheless, some would consider por- 
uons of the code, such as the preamble. 
error-correction bits and synchroniza- 
tion codeword, as non-essential infor- 
mation. 

Essential information would be the 
pager address code and any message 
codewords that follow. 

ERMES, in contrast, has several 
codewords specifically designed for 
Pan-European roaming. 

These codewords include Country 
Code, Operator Code, Zone Code, Sys- 
tem information and Date and Time 
Codewords. This type of overhead in- 
formation is foreign to U.S. pager oper- 
ations and universally is considered un- 
necessary. Because the additional bits 
have no practical use in the United 
States, they have the effect of reducing 
the overall transmission speed. 

Moreover, the overhead bits are trans- 
mitted regardless of the pager message 
length. Therefore. short numeric mes- 
sages, which are predominant in the 
United States, are highly inefficient. 
Long alphanumeric messages are more 
efficient, but they are not as efficient as 
if there were no overhead at all. 

The ERMES specification allocates 
16 channels in the 169MHz band. These 


———_____ 


FREEMAN ENGINEERING ASSOCIATES, INC. 


presents integrated paging and voice page review including: 


* Analog and Digital Paging ¢ TNPP Networking 
* Trunk Concentration ¢ Redundant Storage 


¢ Outdial with Call Forwarding ¢ T-Span and Analog Trunk Compatibility 


3131 N. 1-10 Service Road E., Suite 202, Metairie, Louisiana 70002 
Office: (504) 831-7785, Fax: (504) 831-7859, Telex: 9102401822 


To find out more please call, write or fax! Your communication needs are important to us! 
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frequencies are unavailable for paging 
service in the United States. so this is 
one aspect of the ERMES system that 
cannot be implemented in the United 
States. ERMES must be used in the 
United States in frequency bands allo- 
cated for paging service. The most like- 
ly candidate for ERMES paging is the 
900MHz band. 

The most pressing need in the United 


LedLedted 
CIGCIC Me 


Receive only 


P3OVD, P35VD, P40VD, P45VD 
P30VDG, P35VDG, P40V0G, P45VDG 


Freq. Ranges (MHz) 


W-35, 35-40, 40-45, 45-50 
30-35, 35-40, 40-45, 45-50 


States is increased capacity on existing 
systems. 

The requirement for roaming on 
different channels is of minimal impor- 
tance now. Therelore, the portion of the 
ERMES specification designed for mul- 
tichannel scanning must be modified or 
discarded when U.S. operation is con- 
sidered. 

In addition to simplifying the code, 


1d4B 
N.F. Gain Comp. 
(dB) (dB} (dBm) 


Device 


Type Price 


P150VD, P160VD, P170VD 
P1SOVDA, P160VDA, P170VDA 
P150VDG, P160VDG, P170VDG 
P450VD, P460VD 

P450VDA, P480VDA 

P450VDG, P460VDG 
P8D0VDG, P830VDG, P860V0G 


Inline (rf switched) 


SP30VO, SP35VD, SP40VD, SP45VD 
SPSOVDG, SP35VDG, SP40VDG, SP45VDG 


150-160, 160-170, 170-180 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 
450-460, 460-470 
450-460, 460-470 
450-460, 460-470 
800-830, 830-860, 860-890 


30-35, 35-40, 40-45, 45-50 
30-35, 35-40, 40-45, 45-50 


SP150VD, SP160VD, SP170VD 
SP150VDA, SP160VDA, SP170VDA 
SP150VDG, SP160VD0G, SP170VDG 
SP450VD, SP460VD 

SP450VDA, SP460VDA 


150-160, 160-170, 170-180 
150-160, 160-170, 170-180 
150-160, 160-170, 170-180 
450-460, 460-470 
450-460, 460-470 


<13 «#15 0 DGFET $ 44.95 
<0.5 26 +12 GaAsFET $109.95 
<15 15 ie} DGFET $ 44.95 
<i.1 $15 0 DGFET $ 56.95 
<0.5 24 +12 GaAsFET $109.95 
<18 18 -20 Bipolar $ 49.95 
<1.2 16 -20 Bipolar §$ 74.95 
<0.5 16 +12 GaAsFET $109.95 
<0.6 19 +12 GaAsFET $119.95 
<14 185 0 DGFET $ 74,95 
<0.55 26 +12 GaAsFET $139.95 
<16 15 O DGFET $ 74.95 
<12 15 0 DGFET §$ 86.95 
<0.55 24 +12 GaAsFET $139.95 
<19 15 -20 Bipolar $ 79.95 
<13 16 -20 Bipolar $104.95 
<055 16 +12 GaAsFET $139.95 


SP450VDG, SP460VDG 


450-460, 460-470 


Every preamplifier is precision aligned on ARA's Hewlett Packard HP8970A/HP346A state-of-the-art nolse figure 
meter, RX only preamplifiers are for receive applications only. Inline preamplifiers are rf switched (for use 
with transcelvers) and handle 25 watts transmitter power. Mount Inilne preamplifiers between transcelver 
and power amplifier for high power applications. System S/N improvement 6-14 dB typical. Other amateur, 


Advanced 
Receiver 
Research 


Box 1242 © Burlington, CT 06013 * 203 582-9409 


commercial and special preamplifiers available In the 
1-1000 MHz range. Please include $2 shipping In U.S. 
and Canada. C.0.D. orders add $2. Air mail to foreign 
countries add 10%. Order your ARA RX only or inline 
preamplifier today and start hearing !Ike never before! 
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simpler pager design may be possible 
because single-channel operation allows 
the use of a crystal-controlled. non- 
synthesized pager. 


Overspecification 
The ERMES specification details all 
aspects of system operation. 

Many portions of system operation 
should be specified in minimal detail or 
not specified at all to allow for innova- 
tion and multiple vendors. In the high- 
ly competitive U.S. environment, the 
primary item of concern is the air in- 
terface, that portion of the code in which 
the paging terminal communicates with 
the paging receiver. 


Telocator common air interface 

What will be the next-generation pag- 
ing code in the United States? 

It is clear that ERMES has some dis- 
tinct advantages. Nevertheless, using the 
ERMES format as-is never can be a pre- 
ferred solution to increased capacity de- 
mands in today’s market. Some minimal 
modification will be required to address 
the disadvantages. 

What will the new code look like? If 
ERMES is used as a basis, at a mini- 
mum the new format is expected to have 
some or all of the following character- 
istics: 

» 6,000+bps transmission rate. 

» synchronous operation. 

> codeword interleaving. 

> 4 level modulation. 

AL this point, it is too early to deter- 
mine what other characteristics may be 
introduced as the next-generation format 
gradually is developed. 

Is POCSAG completely out of the 
running? Maybe not. 

Some have suggested further in- 
creases in the POCSAG bit rate and pos- 
sible modification of modulation from 
2 level to 4 level. 

In addition, some alternative schemes 
have been proposed, such as POCSAG 
modified for a different frame structure 
including interleaving. 

In any case, the U.S. paging industry 
now is preparing for future capacity ex- 
pansion, using the best ideas that Eu- 
rope and the United States have to offer. 


AR 


From benchtop to 

mountain top, the HP 8920A 
provides you with fast, easy 
and repeatable results. 


To keep a communications system 
running you have to get through test 
and troubleshooting fast. The 

HP 8920A gives you the capability to 
keep problems from mounting up. 


It has a built-in spectrum analyzer 
and tracking generator with markers 
for quickly finding signals. And 1 dB, 
2 dB, and 10 dB amplitude resolu- 
tion for tuning duplexers and filters. 


Built-in encode/decode capabilities 
like POCSAG, GOLAY, AMPS, 
NAMPS, TACS, NTACS, and NMT 


put paging and cellular tests right 

at your fingertips. You also get E.F. 
Johnson and E.G.E. trunking for the 
most signaling available in a service 
monitor. Along with save/recall, 
auto-tuning, and auto-print func- 
tions that make it easy to get fast, 
accurate results. 


Add to all this, easy-to-use software 
with repeatable, documented test- 
ing for spotting problems quickly in 
mobile, trunked and cellular radios, 
and AMPS base stations. And you 
can see why the HP 8920A helps 
you solve problems faster. 


So if you want to cut through test 
and troubleshooting, call 1-800- 
452-4844. Ask for Ext. 3204 and 
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we'll send you a video and a brochure 
that explain how the HP 8920A 
service monitor gives you the edge 
you need 

New capabilities of the HP 820A 
CLEARCHANNEL LTR” and EDACS™ trunking 
1,2, and 10 dB resolution on spectrum analyzer 


| Automatic cellular base station test software | 
NAMPS and NTACS cellular phone testing | 


There is a better way 


(A eackann 


* Available September, 1902 

CLEARCHANNEL LTR is a ree ademark of FF 
Johnson Company EDACS is ed trademark of 
Enesson GB Mobile Communes Incorporated. 


Understanding and using 
field intensity units 


Radio communications system designers have to deliver adequate radio 
coverage to please system owners and end-users. Proper application of field 
intensity units helps to ensure the desired results. 


By Larry D. Ellis, P.E., 
and Michael Wiebe, PE. 


éCual es la fuerza de la senal? 
Quam forte est signum? 

Wie stark is das signal? 
Quelle force a le signal? 

How strong is the signal? 


The same thing can be said in sever- 
al ways, but it only makes sense when 
you understand the language. 

It is confusing when engineers, tech- 
nicians and equipment salespersons dis- 
cuss antenna gain and field strength 
units. People in different radio commu- 
nications disciplines seem to speak 
different languages, and most people are 
not multilingual. 


Antenna gain units 

Although field strength at any loca- 
tion is independent of antenna gain, 
received voltage at the receiver input ter- 
minals is not. 

Gain may be expressed as cither a 
power multiplier or in decibels. Anten- 
na gain in decibels is referenced to ci- 
ther an isotropic radiator or a halfwave 
dipole. 

The microwave industry universally 
has established the convention of report- 


Ellis and Wiebe own SoftWright, Aurora, CO. 
This article is adapted from the technical refer- 
ence chapter “Field Intensity Units” in the com- 
pany’s Terrain Analysis Package (TAP) comput- 
er software User's Manual 


ing antenna gain in dBi (decibels refer- 
enced to isotropic). 

The land mobile industry almost 
universally has expressed antenna gain 
in dBd (decibels referenced to a dipole). 
When a manufacturer lists gain in dB, 
you generally may assume the gain is 


Broadcast antenna manufacturers 
commonly refer to a multiplier gain 
where the antenna input power is mul- 
tiplied by gain to yield effective radiat- 
ed power (ERP). 


Isotropic radiator 

The simplest antenna is an isotropic 
radiator, a theoretical antenna that radi- 
ates the same energy level in all direc- 
tions when power is applied. 

Even though this antenna cannot ac- 
tually be constructed, the concept pro- 
vides a uniform standard against which 
all manufactured antennas’ performance 
can be calibrated and compared. 

A half-wavelength dipole antenna, 


Figure 1. A half-wavelength dipole anten- 
na has 2,15dB gain compared to an 
isotropic radiator. The dipole focuses ener- 
gy in certain directions, so that energy 
radiated In those directions is greater than 
energy radiated in the same directions 
from an isotropic source with the same in- 
put power. 


which can be built easily, has gain com- 
pared to an isotropic radiator. (See Fig- 
ure | below.) 


Dipole antenna 

The dipole focuses energy in certain 
directions, so that energy radiated in 
those directions is greater than energy 
radiated in the same directions from an 
isotropic source with the same input 
power. 

A dipole antenna’s 2.15dB gain over 
an isotropic source is expressed by the 
following equation: 


dBi = dBd + 2.15 (1) 


Directional antennas, such as the di- 
pole and the antenna represented by Fig- 
ure 2 on page 36 can be considered to 
concentrate the available energy fed into 
the antenna, focusing the energy radi- 
ated from the antenna into the desired 
direction. Energy radiated in the desired 
direction(s) is increased by reducing the 
energy radiated in some other 
direction(s). 

For example, a collinear array of four 
dipole antennas typically has a gain of 
6dBd. The same antenna has a gain of 
8.15dBi (referenced to isotropic). 

Directional antenna patterns some- 
times are plotted as gain in decibels 
above a halfwave dipole. Other patterns 
are shown as a relative ficld voltage. 
These plots are directly transferable as 
long as the absolute gain in dBd or dBi 
of the antenna’s major lobe is known. 
The equation is as follows: 


G(dB) (2) 


= G,,(dBd) + 20 log R, 
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| i ISOTROPIC RADIATOR 
THEORETICAL HALFWAVE DIPOLE 


J PRACTICAL ANTENNA 


dBi = dBd + 2.15 


Figure 2. Directional antennas concentrate the available energy fed into the antenna, 
focusing the energy radiated from the antenna into the desired direction. Energy radi- 
ated in the desired direction(s) is increased by reducing the energy radiated in some 


other direction(s). 
where 


G = gain in decibels on a particular 
azimuth 


G,, = maximum power gain in 
decibels referenced to a halfwave dipole 


R, = relative field voltage for the 
particular azimuth 


To convert the gain value in decibels 
on a particular azimuth to a relative field 
valuc, use the following equation: 


R, = 10(G — G,,)/20 (3) 


When the maximum ERP and the 
relative field voltage on a particular az- 
imuth are known. ERP on that particu- 
lar azimuth is calculated from the fol- 
lowing equation: 


Rp = P( R, ? (4) 
where 


R, = ERP on a particular azimuth 
(in watts, kilowatts, ete.) 


P = ERP in the major lobe (maxi- 
mum) in the horizontal plane (in watts, 
kilowatts. etc.) 


Units of field intensity 

There is confusion in the vocabulary 
for field strength (also called field in- 
tensity). Values commonly are ex- 
pressed in dBu, dBuV and dBm. 

Each unit has merit and common use 
in certain radio communications indus- 
try disciplines. Nonetheless, widespread 
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A, Model CT300 B « Model CT2100 C. Model CT2500 

+ Johnson LTR® encode and decode » Rugged and reliable + Rugged and reliable 

» POCSAG, NEC, GOLAY » Bench quality...field portable * Bench quality... field portable 

+ DIMF + High resolution dual LCD displays + Microprocessor controlled 
encode and decode « Microprocessor er on . * Memory storage ' 

+ GE Mark V + Memory storage + Battery operated 

+ 5/6 tone Sequential » Battery operated * Cellular testing 

+ DCS, off the air 


D e Model CT3000S E. e Model CT5100S 


+ Full featured spectrum analyzer + 110 dB dynamic range 
spectrum analyzer 


» Modular tonstruction 
+ Off the-air modulation counter » True duplex operation 
+ Tone and digital signaling decode 


and encode 
+ Plain English LCD 
+ Stored settings 


+ Analog watt meter 
+ Oscilloscope 

+ RE Sweep 

+ Audio synthesizer 


+ Self diagnostics 
* Audio voltmeter paras 
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prefer multiple choice. 


As part of the mobile communications industry, you have testing needs. But your 
requirements may differ greatly from your competitor. That's why Wavetek offers a 
variety of communications service monitors. 

Our complete line of test equipment ensures you'll have no more or no less 
testing capabilities than you need. So call Waverek today at 1-800-245-6356 or 
(317) 787-5721. Wavetek. Your best choice in communications test equipment. 
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WAVETEK 


confusion about how they relate to one 
another causes frustration and misun- 
derstandings about system design and 
actual performance. 

dBu is E (electric field intensity), al- 
ways in decibels, referenced to 1 
microvolt/meter (dBuV/m), 

dByV (using the Greek letter » [mu] 
instead of u) is voltage expressed in 
decibels above 1 microvolt into a spe- 
cific load impedance. In land mobile 
and broadcast, this impedance common- 
ly is 500. 

dBm is a power level expressed in 
decibels referenced to 1 milliwatt. 


Electric field intensity 

The electric field intensity unit dBu 
is used extensively by the FCC when 
referring to field strength. 

True electric field strength always is 
expressed in some relative value of 
volts/meter, never in volts or milliwatts. 

Electric field intensity is independent 
of frequency, receiving antenna gain, 
receiving antenna impedance and 
receiving transmission line loss. There- 


fore, this measure can be used as an ab- 
solute measure for describing service 
areas and comparing different transmit- 
ting facilities independent of the many 
variables introduced by different receiv- 
er configurations. 

When a path has an unobstructed line 
of sight and no obstructions fall within 
0.5 of the first Fresnel zone (which 
would introduce additional attenuation), 
the received electric field strength ap- 
proximates that of free space. It may be 
calculated from the following equation: 


E(dByuV/m) (5) 


= 106.92 + ERP(dBk) — 20 log 
d(km) 


where 
ERP is expressed in dB above 1kW 
d = distance in kilometers 


Received voltage and power 
Although calculations of electric field 
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strength are independent of the receiv- 
er characteristics mentioned above, 
predictions of voltage and received pow- 
er supplied to a receiver input must take 
each of these factors into account care- 
fully. Correlation between electric field 
strength and voltage applied to the re- 
ceiver input is impossible unless all of 
the information listed above is known 
and considered in the system design. 

When the exact same conditions 
(path, frequency, ERP, etc.) are applied 
to identical circumstances, the follow- 
ing equations allow the system design- 
er to translate among the various sys- 
tems with complete confidence. 

Field strength as a function of 
received voltage, receiving antenna gain 
and frequency when applied to an an- 
tenna whose impedance is 500 can be 
expressed as: 


E(dByV /m) (6) 
= E(dBuV) — G,(dBi) + 20log 
f(MHz) — 29.8 


Solved for received voltage, this equa- 
tion becomes: 


E(dBuV ) (7) 


= E(dBuV/m) + G, (dBi) — 20log 
f(MHz) + 29.8 


For power and voltage calculations 
into a 502 load: 


P(dBm) = E(dBeV) — 107 = (8) 
P(dBm) (9) 
= E(dBuV/m) + G,(dBi) — 20log 
f(MHz) — 77.2 
where 


G, = isotropic gain of the receiving 
antenna 


When a “field strength contour’’ is 
plotted and identified in dBm or 
microvolts (dByV), it is important to 
know the values of frequency and an- 
tenna gain. The user must understand 
that such “contours” are valid only for 
one frequency, a specific power loss in 
the receiving transmission line and the 
particular receiving antenna gain used 


rr 
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ELECTRIC FIELD 


ANTENNA 


ANTENNA 
TERMINALS 


TRANSMISSION LINE 


RECEIVER INPUT 


INPUT 
IMPEDANCE 


Figure 3. This diagram summarizes the relationship between electric field strength and 
the voltage and power at the receiver input terminals. 


for the prediction. 

There is a fixed loss in the receiving 
antenna transmission line. Although the 
line often is assumed to be lossless, or- 
dinarily that is not the case. 


FeLi So> 
Md EEX SS 


For these reasons, such “‘contours” 
are ambiguous as coverage predictions 
when all recciving antenna gains and 
transmission line losses are not identi- 
cal for all receivers. 


To determine the field strength level 
necessary to receive a transmitted sig- 
nal adequately use Equation 6 and take 
into account the frequency, receiving an- 
tenna gain and required level of receiv- 
er voltage for the desired level of quiet- 
ing in the receiver. 

This equation does not consider im- 
portant system losses that can account 
for significant signal reduction: 

> antenna pattern distortion resulting 
from the antenna mounting. 

> signal attenuation because of the 
presence of a person’s body near a hand- 
held unit. 

> polarization differences between 
transmit and receive antenna orien- 
tation. 

Accurate predictions ust take these 
losses into account. These losses often 
are assumed to be approximately 20dB 
to 25dB. 

The predictions described above are 
for the voltage at the antenna terminals. 
Actual voltage and power levels at the 
receiver input must take into account the 
additional loss in the receiving transmis- 
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sion line between the antenna terminals 
and the receiver input terminals. This 
signal loss is particularly critical at high 
frequencies, when transmission lines are 
long or both. 

Figure 3 on page 40 summarizes the 
relationship between electric field 
strength and the voltage and power at 
the receiver input terminals. 

The electric field strength (in dBu) is 


a function only of: 

> transmitted ERP. 

» distance from the transmitter. 

» losses from terrain and obstruc- 
tions, and atmospheric conditions. 

Because the electric field strength is 
independent of any receiver equipment 
characteristics, it is a useful standard for 
computing coverage areas. 

The electric field induces a voltage 


The 


Cellular Industry's 


CHOICE! 


i 


A 


Allgon antennas offer you the highest quality cellular antennas 
made today. Preferred by most original equipment manufacturers 
of mobile telephones, our American-made, competitively-priced 

products are today's cellular industry's choice. 

With no crimping or soldering required, easy installation and 
outstanding performance are guaranteed. And if adaptability is 
what you want, our interchangeable antennas allow you the 
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into the antenna, transferring power into 
the antenna. The voltage (dByV) at the 
antenna terminals is a function of the an- 
tenna gain for the frequency under con- 
sideration. The power (dBm) available 
at the antenna terminals is a function of 
the antenna impedance (usually 50Q). 

The transmission line (usually coax- 
ial cable or waveguide) connects the an- 
tenna terminals to the receiver input ter- 
minals. The voltage and power at the 
receiver input terminals are reduced by 
this transmission line loss. Transmission 
line losses are a function of the size and 
type of transmission line and the oper- 
ating frequency. 

Service area predictions are important 
in designing mobile radio systems and 
in marketing the services of that system 
to potential customers. The designer and 
salesperson must understand the effect 
that different receiving equipment con- 
figurations have on coverage areas. 

Receiving systems with different an- 
tenna gains require significantly differ- 
ent electric field strength values for 
proper operation. A service area con- 
tour (in dBuVY or dBm) computed for a 
mobile receiver with a high-gain, per- 
manently mounted roof antenna can be 
misleading to users with low-gain an- 
tennas on hand-held units. 

Based on the actual equipment pro- 
posed and the preceding equations, the 
system designer can calculate the actu- 
al field strength necessary for any par- 
ticular receiving system. Operating the 
receivers in areas where the field 
strength meets or exceeds the design 
level for the equipment can be expect- 
ed to produce satisfactory system per- 
formance. 


Reference material 


1. Adams, Jean, Telecommunications Analysis 
Services User's Reference Guide, Appendix 
A, U.S. Department of Commerce. Boulder, 
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Kraus, John D., Electromagnetics, Fourth Edi- 
tion 1992, Book number 007-035-621-l, 
McGraw-Hill Book Company, New York, tel- 
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Wiebe, Michael, P.E., and Larry D. Ellis, 
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POWER ON WITH ASTRON 
iC TO AC POWER INVERTERS... 


Operate the following equipment from any 12vdc source including 
Cars, Trucks, Boats and RV's ETC. 
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Facsimiles 

Battery Chargers for laptop & notebook computers, cellular phones and camcorders. 
Computer peripherals, scanners and printers. 

Stereos, VCR and TV. 


Test equipment, power drills and other electronic equipment. 


Output power 
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Surge: 
Continuous: 
Input Voltage: 
Output: voltage: 
Output frequency: 

_ Output waveform: 


Efficiency: 
Low battery alarm: 


Low battery shutdown: 
Dimensions (H x W x L): 


Weight: 
Protection features: 

Over temperature: 

Overload: 

Short Circuit: 

Reverse polanty 


125 watts 
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1.2" x 3.5" x 4.5" 
14:02: 


Electronic. shutdown 
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PI-250W 


250 watts 
500 watts 
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10 15 VDC 
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phase corrected 
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10.7 V 
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Mobile Communications 
Marketplace pre-show overview 


The latest innovations 
in the cellular, paging 
and Personal Communi- 
cations Service (PCS) 
industries will be fea- 
tured at the Mobile Com- 
munications Marketplace 
in San Francisco’s 
Moscone Convention 
Center. More than 150 
exhibitors will display 
their products and ser- 
vices during this 
Telocator-sponsored 
event Sept. 23-25. 

Two simultaneous pre- 
convention seminars will 
lead off the educational 
side of the conference on 
Tuesday, Sept. 22, at the 
Moscone Convention 
Center. “Interconnecting 
America’s Electronic Su- 
perhighway,” sponsored 
by Telocator and Mobile 
Radio Technology, will 
focus on efforts to implement new 
interconnection arrangements that will 
benefit customers of both the landline 
and wireless networks; the economic 
impact of new network capabilities 
and how they boost service revenues; 
new plans to resolve number scarcity; 
and whether regulatory changes are 
keeping pace with today’s new inter- 
connection requirements, 

“Mobile Data: Revolutionizing the 
Way Information Is Delivered” will 
cover the new opportunities created by 
transmitting data over wireless net- 
works. Existing cellular and paging 
networks; packet networks such as 
Ardis and RAM; and the challenges in 
providing data service that meet strict 
customer demands will be explained. 

Roundtable discussions, Early Bird 
sessions and panels begin Thursday, 


Exhibit Hours: 


Event: Mobile Communications Marketplace 
Dates: Sept. 23-25 
Location: Moscone Convention Center 
City: San Francisco 
Number of Exhibitors: 150 
Wednesday, Sept. 23--noon to 5 p.m. 
Thursday, Sept. 24--noon to 6 p.m. 


Friday, Sept. 25--9 a.m. to noon 


Seminar Schedule: Tuesday, Sept. 22--8 a.m. to 5 p.m. 


Wednesday, Sept. 23--8 a.m. to noon 
Thursday, Sept. 24--8 a.m. to noon 
Friday, Sept. 25--8 a.m. to noon 


Sept. 24, and continue until noon on 
Friday, Sept. 25. About 30 sessions on 
subjects including mobile satellite 
services; sales and marketing; licens- 
ing; credit and collections; and PCS 
standards are scheduled. As many as 
150 speakers will share their knowl- 
edge and experience during the educa- 
tional sessions. 

Sam Ginn, president of Pacific 
Telesis Group, will deliver the keynote 
address during the convention's open- 
ing session. Pacific Telesis is a leader 
in cellular and paging and has entered 
the fields of PCS experimentation, 
wireless data and vehicle location. 

Following Ginn’s address there will 
be a special session titled “Wireless 
2000.” The session will feature a panel 
of industry experts discussing the tech- 
nologies that will define a new genera- 


Registration/Hotel Information: 202-467-4770 


tion of mobile services. 

FCC commissioner Sherrie Marshall 
will address participants at the 
convention’s concluding luncheon on 
Friday from 12:15 to 2 p.m. 

Marshall was appointed to the com- 
mission in 1989, after serving in both 
the Reagan and Bush administrations, 
as director of the FCC’s Office of 
Legislative Affairs and as principal 
coordinating officer for the U.S. Trea- 
sury Department. 

For a complete rundown on sessions, 
dates and limes, refer to the “Sessions” 
guide on pages 46 and 48, 

Copies of MRT may be found on 
exhibit in booths 1230 and 1232. Stop 
by to pick up your copy and sign up 
for a subscription. 
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° Only two 800 MHz trunking radios on 
the market today have all the features owner/ 
operators need, plus the simple operation end 
users want. 


ICOM makes both of them: the U81T 
at e C ect jail portable and the U810T mobile. 
SIMPLE FOR YOU, SIMPLE FOR THEM. 
The easier a radio is to use, the easier it is 
Radi to sell to an end user. That’s the philosophy 
@) Of VCTY behind ICOM trunking radios. It’s the reason 


behind features like the alphanumeric 


® 6 8 display that lets you see at a glance precisely 
LTR A li { 7) who you're talking to. 
Dp Ca 10n ® SIMPLE TO LEARN. 


The mobile and the portable function 
exactly the same way: if you can use one, you 
can use both. And no radio is simpler to 
learn! Users with limited requirements don’t 
have to know about “systems” or “groups” — 
ICOM’s unique rotary dial access lets 
anyone step through up to 20 settings until 


they see the one they want on the display. A 
aver short learning curve means fewer hassles for 
ML Ze Wok 1S: your subscribers, fewer headaches for you. 


SIMPLE TO EXPAND. 

Easy access doesn’t mean limited 
capacity. With 20 systems by 10 groups, 
nobody else matches ICOM’s 200-setting 
maximum capacity! Compatibility? Johnson 
LTR®, of course, plus AmeriCom for SMR 
operators that have chosen the next 
generation of networking technology. 


SIMPLY THE BEST. 

ICOM is one of the most respected 
names in communications technology. Before 
you commit to a new radio, check out ICOM. 
We've simply got more of what you and your 
subscribers want in a radio. 


For Information Call 


l- 800- 999-9877 
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At Only $499 Our New 


COMMUNICATIONS 


DECODER UNIT 
Is A MUST For All... 


¢ RCC Operators 

¢ Community Repeater Operators 
e Service Shops 

¢ Service Vans 

* FCC Monitoring Stations 


Communications Deconer Un 


The CD-4 decodes and displays the 
following codes as they occur: 

¢ 104 DCS CODES 

e 50 CTCSS TONES 

° 16 DIMF DIGITS 

e DIMF/ANI CODES 
Simply mount the CD-4 on your 
service monitor (or connect to any 
receiver/scanner) and the CD-4 will 
display any DCS, CTCSS or DIMF 
transmitted on the channel. The 
CD-14 adds some very useful and 
time saving capabilities to your 
shop at a very affordable price! 
e Instantly displays which DCS code or 


which CTCSS tone a radio is 
transmitting (if any) 


* Displays the DCS/CTCSS codes your 
competitor is using 


e Identifies stuck mics and clowns 


e Displays user DIMF ANI/Access codes 
and the phone number dialed 


e Automatic replay of DIMF sequence 


Toll Free (800) 545-1349 
Phone (805) 642-7184 * FAX (805) 642-7271 


Connect Systems Inc. 
_ 2064 Eastman Ave. #113 
4® Ventura, CA 93003 
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Mobile Communications Marketplace 


Sessions 


Tuesday, 
Sept. 22 


continued 
on page 48) 


Pre-convention seminars 


Seminar I: Interconnecting America’s 
Electronic Superhighway 


Interconnecting America’s Electronic 
Superhighway 


Where the Network Is Going--and What 
it Means for the Wireless Industry 


8:30 a.m. 


10:45 a.m, | Looking Ahead: The Economic 


Impact of New Network Capabilities 


12:15 p.m. 


2 p.m. The Numbering Maze 
The Regulatory Agenda 


Seminar II: Mobile Data: Revolutionizing 
the Way Information Is Delivered 


Overview 

@ What the User Wants 

® Merging the Computer Industry 
with Mobile Communications 


Keynote Luncheon 


3:45 p.m. 


A Look at Today’s Networks 
@ Cellular 

® Paging 

@ Packet-Switched Networks 


Keynote Luncheon 


The Regulatory Climate: Is More 
Spectrum Necessary? Is It Likely 
To Become Available? 


Are Current Networks Up to the 
Challenge? 


12:15 p.m. 


3:30 p.m. 


7] 


5] 9 State of the Association Address 
10:30 a.m. | Keynote Address 


Special Session 
Wireless 2000--The Future of the 
Industry 


Applications 


Prospering as a Conventional Mobile 
Telephone Service Provider 


Real Pagers for a Real World. 


Today's pager customers come 


rilcien* 


MICRO 


in all shapes and sizes. 


They include plumbers, and 
business people and moms. Just regular folks 
who don’t like being out of touch. 

And when it comes to choosing pagers, 
they're looking for qualities that fit these 
practical times. 

Like the ability to get the job done, 
without expensive gimmicks. And the 


solidness to endure the bumps and bruises of 


amen 


f MICRO 
j 


a not-so-perfect world, 

At Uniden, we've always designed our 
pagers with the real world in mind. So it's no 
surprise that as pagers become part of 
everyday life, Uniden is fast becoming the 
people's choice. 

If you want to sell pagers to the 
no-nonsense customers of today, stock the 


pagers designed with the real world in mind. 


uniden 


© 1092 Uniden America Corporation 


Uniden pagers. 
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PCS: Trial Results 


Financing Strategies for Under $10 
Million 


PCP Regulatory Development: The 
Stakes Go Higher for Private Paging 


INTERCONNECTS & 
REPEATER TONE PANELS 


10:45 a.m. 


Advanced Messaging: Responses to 
Telocator’s AMS Petition 


Have a customer with a 
lightning damaged 
patch? Got some junk 
interconnects or tone 
panels to unload? 


Going for Big Bucks: Maximizing 
Your Capital 


Forfeitures, Amnesty and Deregulation: 
The Rewrite of Forfeiture Policies 


Moving From Customer Service to 
Customer Care 

Simply send us your lightning 
zapped or otherwise unwanted 
units (any make) and we will allow 
$75 off the dealer cost toward the 
purchase of a replacement Model 
8200 Full Duplex Interconnect, 
Model 9800 Control Station 
Interconnect, or Model 3850 Shared 
Repeater Tone Panel. 


Licensing Workshop 


Credit and Collections 


Start-Up Blues 


Finance Roundtables 


Sales & Marketing Roundtables 


Technical Roundtables 


There is no limit to the amount of 
units you may trade in, however 
only one trade-in per unit 
purchased is permitted. 


9. PCS: Sharing with Microwave Users 
10:30 a.m. 
Mobile Communications Investment 


Climate 


Issues and Answers--A Dialogue 
Trade-in must accompany order. wah FCC ORicials 
This offer is only available in the 

USA. Offer good through December 


31, 1992. 


Toll Free (800) 545-1349 
Phone (805) 642-7184 « FAX (805) 642-7274 


Marketing Paging to the Consumer 
Marketplace 


Satellite Systems--Backhaul and 
Satellite Broadcast 


SMR vs. Cellular: Who Will Win 
the War? 


Promotion in the "90s 


RF Propagation in the Microcell 
Environment 


Luncheon with FCC Commissioner 
Sherrie Marshall 


2064 Eastman Ave. #4113, Ventura, CA 93003 


CSI is a registered trademark of Connect Systems inc 
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SPLIT DECISIONS 
r™ 


A fire rages onthe and UHF frequencies 


fourth floor, Firefighters, ambu- with one radio. A feature previously 
lance and police have been dispatched with light- found only in more expensive radios. And unlike 
ning quick speed. In emergency situations immediate and other radios requiring expensive add-ons, the TK-630, 
clear communication with various inter-agency depart- 730,830 Series comes with these standard features: 


ments can mean the difference between life and death. 
Communicating with any of these departments while 
en route used to mean relaying messages and wasting val- 
uable time. With Kenwood's new TK-630/730/830 Series, 
coordinating rescue operations, crowd control and medi- 
cal treatment can now be done on one radio. Call on 


«Built-in Public Address —_* Single or Dual Priority 
*Backlit LCD and Buttons Scan 


* Assignable buttons * Speaker Control 
°12 Character Alpha- * Talk Around 
numeric capability and many others.... 


Kenwood’s new 2-way radios and ensure direct and effece- Offering the same product reliability that has made 


tive response to any develop- 
ing situation. 

The TK-630, 730, 830 
Series can be customized for 
many applications, allowing 
for future expandability as 
needs arise. With the dual- 
control head version, commu- 
nication can now be carried 
out from two separate loca- 
tions in the vehicle. With a full 
range of control options from 
each head. Or with the dual- 
band version, vital and time 
sensitive information can be 
transmitted instandy on VHF 
Visit us at IMCE, Booth #504, 


p----------- 


Kenwood the respected name 
in electronics for over 30 


cee years, the TK-630, 730, 830 
Series is built Kenwood tough, 
( ———— —  — ———— —  — 4 New using enhanced speci- 
l fications to meet your most 
| demanding challenges. 
Kenwood answers the call 
Clip this coupon and mail to: Kenwood Response Center to action 
Dept. 150, P.O, Box 9000, San Fernando, CA 91341-9978 | sar : 
" Call 1. )-5f for 
ame “ ~ —* . . 
a {E* First Aid kitand 
Company | fj i } A 
pee | to find out how to receive 
City Siete 21P ; 3 .E 4-1 n-1] Safety 
Twsphiene Flashlight with a dealer 
Check your local Yellow Pages tor the nearest authorized Kenwood dealer demonstration. 
Kenwood U.S.A., Corporation /Land Mobile Radio Sales, P.O. Box 22745 | 
Long Beach, CA 90801-5745 (310) 639-4200 FAX (310) 761-8246 Hvhile supplies last 
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IMCE/Fall pre-show overview 


International Mobile Communica- 
tions Expo/Fall at the Georgia World 
Congress Center in Atlanta, Sept. 1-3, 
will include three days of technology- 
oriented exhibits and seminars. 

Last year’s show drew 4,500 partici- 

pants--including 
1,500 exhibit- 
ing personnel 
representing 
) ) ) more than 200 
exhibiting 
companies. At 
least that many 
are expected 

this year. 
End-users represented at 
the show will include public 
safety agencies, transportation compa- 
nies, petroleum producers, public utili- 


Dates: Sept. 1-3 


City: Atlanta 
Number of Exhibitors: 200 


Event: International Mobile Communications Expo/Fall 


Location: Georgia World Congress Center 


Projected Attendance: 4,500 

Exhibit Hours: Tuesday, Sept. 1--11 a.m.-6 p.m. 
Wednesday, Sept. 2--11 a.m.-5 p.m. 
Thursday, Sept. 3--10 a.m.-1 p.m. 

Seminar Schedule: Tuesday, Sept. 1--9 -10:45 p.m. 


Wednesday, Sept. 2--9-11:45 a.m. 


Thursday, Sept. 3--9-11:45 a.m. 
Registration/Hotel Information: 303-220-0600 


ties, government agencies and other 
business and industrial companies. 
Other participants at the show will be 
two-way radio dealers and service 
shops; SMRs; cellular operators and 
dealers; RCCs and PCPs; exporters and 
importers; consultants; manufacturers; 
and representatives. 

Leading marketing and engineering 
personnel will be available to talk with 
participants about the products and 
services they have on display: 

/ mobile data 

¥ mobile and portable radios 

Y cellular systems and services 

Y paging equipment 

Y mobile satellite 

¥ antennas and related 
accessories 

Y test equipment 


1 -3:45 p.m. 


2-4:45 p.m. 


Be sure to see MRT 
at IMCE/Fall 
Booth 432! 


Y auxiliary equipment 
Y tone signaling and control equipment 
¥ towers 

The seminars are divided into Indus- 
try, Mobile Communications, Cellular 
and Latin American tracks, with some 
of the Latin American sessions being 
conducted entirely in Spanish. 

General topics for the sessions in- 
clude site management, mobile data 
systems, PCS, the future of cellular, 
the FCC and wireless communications. 

User panels are scheduled, dealing 
with such topics as spectrum cost and 
land mobile radio. 

Because of 
the growing 
link between 
mobile com- 
munications 
and satellites, 
the Satellite 
Fundamentals 
Program is an 
increasingly 
popular event. Participants must be 
preregistered, and they can sign up to 
attend one or both of the three-hour 
sessions. The registration fee includes 
a three-day exhibits-only pass. Classes 
include both non-technical and techni- 
cal satellite fundamentals for mobile 
communications professionals, 

Several special events are planned 
throughout the three-day event. The 
grand opening ceremony is Tuesday, 
Sept. 1, at 10:45 a.m. at the Georgia 
World Congress Center exhibit hall. 
An opening-day buffet luncheon is 
scheduled Tuesday from noon until 2 
p.m. The luncheon is open to show par- 
ticipants with full registrations. 

A second-day cocktail party for par- 
ticipants and exhibitors is scheduled 
for Wednesday, Sept. 2, from 3-5 p.m. 
in the exhibit hall of the Georgia 
World Congress Center. A Latin 
American reception is planned for 
Wednesday evening. 

Ae 
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When 
every 
second 
counts... 


TDM-150: Our state-of-the-art, 120+ channel console 


Count on the reliability and performance 
of communications consoles from Orbacom 


In an emergency, reliable communications are the lifeline 
for survival. That’s why so many communications systems 
rely on Orbacom’s CALIDA and TDM-150 consoles. Their 
superior performance and solid 
dependability have been proven in 
the most demanding applications. 


If you need the control flexibility 

of a big console on a small budget, 
CALIDA is for you. CALIDA handles 
16 channels, includes a multi-format 
paging and signalling encoder, is 
completely user programmable, and 
features a 12/24 hour clock, VU meter, 
alert tone, crosspatch, service 
intercom, desk mic with PTT and 
monitor switches, surge protection, 
and a wealth of other professional 
features. 


@© ihiininciitt 


If your service requires a state-of- 
the-art dispatch console, Orbacom’s 
TDM-150 is the solution. TDM- 

150 is a custom system, so we'll 
configure it the way you need it — 
up to 120 channels or more and 

120 positions, TDM-150 uses time- 


CALIDA: Big console flexibility for smaller systems 


Mini-TDM-150 Desktop Console 


division multiplex (TDM) digital audio processing and 
complete microprocessor control. Operation is simple and 
menu-driven. Reliability is ensured through surge protection, 
self-healing diagnostics, and battery backup. 

Eight levels of multi-channel radio and tele- 
vhone patch may be run simultaneously, 
and an internal paging signalling en- 
coder generates any; sequence you’ll 

ever need. Plus the best two-year 
console warranty in the business. 


Take your pick. CALIDA for pro- 
fessional performance in smaller 
systems. And TDM-150 for state- 

of-the-art performance on 120 
channels or more. Either way you 
can count on Orbacom. Our com- 
munications consoles are the most 

reliable you can buy, and have 

been since 1970. 


Call (609) 829-4455 

and let Orbacom solve your 
dispatching problems. Orbacom 
Systems, Inc., 1704 Taylors Lane, 
Cinnaminson, NJ 08077; 

FAX: (609) 829-6980. 


[(Gorsacom 


SYSTEMS, Inc. 
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Sometimes, 
you need more than 
guy tension and 
tower alignment, 


Ta not intended to minimize the importance of a regular schedule of 
tower inspection and maintenance. In fact, the LeBLANC Group leads the 
industry in providing inspection and maintenance services for thousands of 
towers throughout the U.S. and the world. 


But sometimes, circumstances can create the need for broader capabilities 
than your present Inspection & Maintenance services provider may be able 
to offer. At LeBLANC, we can give you the additional assurance that our 
Emergency Restoration Service crews will have you back on the air within 
72 hours after you notify us that a covered tower has failed due to a 
storm, earthquake or even vandalism. In fact, we guarantee it. 


Cost-effective programs 


When you think about it, both 1&M and ERS are risk-management tools. 
But they have to be cost-effective to make sense economically. That's why, 
at LeBLANC, we sit down with you to discuss your needs, your exposure 
and your plans. Then we develop a program designed specifically for you, 
whether it’s Inspection & Maintenance alone or some combination of |&M 
and ERS. 


If that kind of approach makes sense to you, call us at 1-800-831-0974 
and let’s talk. No other company in the industry can offer you the same 
level of experience or the network of service branches in North America 
that you get from LeBLANC; whether you need o tower alignment or a 
whole new tower. 


@ eBlANC. 


L&R Communications, Limited 
2301 Bridgeport Drive 
Sioux City, lowa U.S.A. 51111 
Telephone: (712) 252-4101 
FAX: (712) 252-2803 
WATS: (800) 831-0974 


A member of the @ LeBLANC Group of Companies 
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Choosing design options 
for bus communications 


Careful analysis of radio channel requirements to support bus milestone 
and status reporting communications systems rules out impractical 
alternatives. Conventional radio channels offer the most advantages. 


By Herb Sachs 


“Why do you want to put mobile ra- 
dios in your transit system or school 
buses?” 

The routine answer is to report un- 
usual occurrences and to provide a safe- 
ty link for the driver and passengers. 

Often, the impetus for installing a ra- 
dio system is a hijacking, a passenger’s 
heart attack or another life-threatening 
event. 

Sometimes transit managers cite the 
ability to report a disabled bus or a stu- 
dent who failed to appear for a sched- 
uled pickup. 

The needs are real, but the messages 
are infrequent. Days, if not weeks, may 
pass without such calls from most 
buses. Without an unusual event and if 
the driver reasonably maintains the 
route schedule, there is no need for a 
radio call. 

Sachs is a communications consultant in Bowie, 


MD. He is a member of MRT's editorial adviso- 
ry board, 


Principles 


This level of message traffic can be 
met easily with a small number of con- 
ventional radio channels. Even a 1,000- 
bus system probably can be managed 
with two voice channels and one or two 
control center operating positions. 

Using digital transmitter identification 
when the radio is keyed and digital 
emergency signaling for single-button 
emergency message transmission does 
not change the channel requirements. 


Milestone reporting by voice 

Some bus companies need to track ar- 
rivals and departures from particular 
mileposts, such as garages, bus stops 
and key intersections to verify route 
schedules. 

The most direct way is for drivers to 
radio the information: “‘This is the 
Route 379 bus, I have just left Pleasant- 
ville Schoo] with 38 pickups,” for ex- 
ample, or “Bus No. 720 has just arrived 
at Main and Sixth.” 

Under these conditions, message traf- 
fic is sensitive to the number of buses, 


O Trunking Is not appropriate for bus voice communications systems. 


Q Trunking of bus data communications (status messages) is not a viable sys- 


tem design option. 


Bus data communications can be handled best over dedicated radio chan- 
nels. Sending data over the trunked volce system control channels sometimes 
may work, but if there Is no need to trunk voice in the first place (and there 
does not appear to be), then use of dedicated data channels is the only option. 


Data communications for bus properties have narrow applications and use- 
fulness, and then only if the transit system Is prepared for large investments 
in fixed-end hardware and employees. 


the number of mileposts, milepost spac- 
ing and bus speed between mileposts. 
Messages must be transmitted often 
enough to be useful in controlling the 
bus schedule. 

Table 1 on page 56 indicates typical 
channel requirements for voice mile- 
stone reporting. 

Two message reliability criteria are 
used because both frequently are used 
in evaluating voice radio system per- 
formance. Conventional voice systems 
generally are analyzed on the basis of 
waiting time. On the other hand, the 
measure for trunked systems usually is 
the percentage of busy conditions 
encountered. 

The busy condition values in Table | 
come directly from blocking probabili- 
ty tables. Waiting times come from 
queuing equations. 

As voice message traffic increases, 
the number of conventionally con- 
figured channels becomes prohibitive. 
The improved efficiency offered by 
trunking channels is evident, although 
this improvement is deceptive. 

For example, an evaluation of a sys- 
tem with 400 school buses showed that 
a Six-message-per-hour rate seems con- 
sistent with route operation report re- 
quirements. Table 1 shows that this level 
of traffic requires from eight to 12 
trunked channels, depending on mes- 
sage reliability requirements. 

These numbers are well above the 
FCC conditions for licensing trunked 
radio systems (70 to 100 mobiles per 
authorized channel), and it is unlikely 
that more than five or six trunked chan- 
nels could be obtained for the system. 

Thus, except in special, low message- 
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CELLULAR BASE STATION AUTOTEST 


(Fully EAMPS & NAMPS Capable) 


= VE. 


eeaaeees 
2, ou Sgt Wu Se 


——, 


AVAILABLE TODAY. 


Announcing the R2600 Cellular Base Station Test Option, designed to 
automate the optimization of Motorola RF cell site equipment*. This option 
consists of both the modified hardware, providing you the improved 
measurement accuracy required to meet manufacturers’ specifications, as well 
as “bulletproof” software, allowing a laptop PC to provide simultaneous control 
of the test equipment and cell site. 


Complete RF cellular base station optimization is yours as the R2600 can 
perform all RF tests per the system installation manual including RDM, 
signalling and voice channels, and scanning receivers. 


The menu-driven, user friendly program permits automatic downloading of site 
configuration data, eliminating time consuming manual entries by an operator 
while allowing test results to be printed or saved to a floppy disk. 


The R2600 can also handle subscriber autotest, inbound and outbound calling, 
and full diagnostic capability while on cellular channels; full screen spectrum 
analyzer, 50 MHz wideband tracking generator, sensitive “off-the-air’ receiver 
— comprehensive total test capability not offered by any other manufacturer. 


Easy to use, easy to setup, transportable, intuitive to operate, and economical 
— with the R2600 you will always have the future shop. 
*HDII/LD Series 


For infarmation on establishing your future shop, 


Call 1 -800-235-9590 

Il (602) 441-8676, it 
P.O. Box 2808 -~ WD 3170 = Scottsdale, AZ 85252 (A) MM OTOR OLA 
“ MOTOROLA is a trademark of Motorola Inc. 


© Copynght 1992 Motorola | 
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Table 1—Summary of message traffic and loading basad on 10-second voice messages. 


CONVENTIONAL 
CHANNELS 


5% 10% 


NO, OF MESSAGES NO, OF 
PER BUS PER HOUR BUSES 


TRUNKED 
CHANNELS # 


5% 
BUSIES BUSIES BUSIES 


TRUNKED 
CHANNELS # 


5 SEC 2 SEC 5 SEC 
LAY DELAY DELAY 


CONVENTIONAL 
CHANNELS 


10% 2 SEC 
BUSIES DELAY 


4 7 4 
6 7 9 


14 7 
34 17 


40 20 
e 50 


# One additional channel needed for system control 


* Greater than 50 


** The FCC probably would not license this quantity of trunked channels for this 


system. 


Number of buses In operation: 400 or 1,000. 
Number of volce messages per bus per hour: 1, 2 or 6. 


Message reliability desired: 6% or 10% channel busy condition, or limit of 2-second or 5-second mean delay to acceas a channel, 
Type of channel configuration desired: conventional or trunked. 


Average message lengih: 10 seconds, 


traffic situations, the concept of voice 
milestone reporting cannot be support- 
ed with either conventional or trunked 
radio channels. 


Digital milestone reporting 
The alternative to reporting arrivals 


and departures by voice is to report them 
digitally. Hardware is available to send 
messages by push-button operation. 
This method simplifies reporting, puts 
the burden of channel access on the ra- 
dio instead of the driver and allows far 
greater channel throughput because dig- 


ital messages are shorter than voice 
messages, 

For example, a driver pushes one but- 
ton upon leaving the garage, another 
button upon reaching Main and Sixth 
and another upon leaving the bus. Chan- 
nel access is handled automatically; 
messages are held and transmitted when 
a channel is available. 

In a typical digital status system, 
when a Status button is pressed, the mo- 
bile unit checks the downlink for an in- 
hibit message. If it receives an inhibit 
message, the talk-in frequency is in use 
and the mobile unit waits. 

When the inhibit message disappears, 
mobile units waiting with messages con- 
tend for the channel based on a random 
timing scheme. The first mobile to ac- 
quire the channel causes the system to 
initiate an inhibit message, and the re- 
maining mobiles wait. This process 
repeats until all mobiles with messages 
are served. 

>» Dedicated channels—The number 
of dedicated conventional channels 
needed to handle specific volumes of 


DON'T TRY 
THIS WITHOUT 
A PORTAGRIP’.. 


If you turn on ordinary portable two-way radio holder over and give it a shake 


chances are the radio will pop out. But with a PortaGrip from PanaVise, the 
radio stays firmly in place. This means that when you install a PortaGrip in 
your vehicle, your hand-held two-way radio will be right where you 
want it. You won't lose it during a quick stop or a sharp turn! 

The PortaGrip attaches to any AMPS-compatible cellular phone 
mount and has independently adjustable jaws for a custom fit 
{holds radios 1.6 to 2.6" wide), "sure-grip" soft jaw pads that 


won't scratch your radio, and easy “one-hand” operation. 
Plus, it's competitively priced, available with or with- 
out a Slimline phone mount, and includes complete 


installation instructions. 


So go ahead — try this test at home. But don't try it 
without a PortaGrip! For more information, contact 


PanaVise or your local representative. 


Rodio not included. PortoGrip 
(Model #701) sold separotely or 
with o Slimtine cor phone mount. 
PortoGrip is made in the USA and 
is o registered trodomark of 
PanoVise Products, Inc. Patent 
Pending. ©1992 by PonaVise 
Products, Inc. 


BAINIAY == 


PANAVISE PRODUCTS, INC. 
1485 Southern Woy, Sparks, NV 8943] 
Phone: (702) 353-2900 Fax: (702) 353-2929 
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; mg : ete ee . 
f inking has never Featuring 10 systems with up to 
109 groups per system, the HX580T 


ortable has a2 watt output, anda ee Sta | d for quality, 
Now Standard delivers the best.in. ee LCD display featuring system/ Pa dy tbe T products, We 


= tunes comminications with our new” 
group data and unit status. 1g ¢ industry's best war- , 
portables and GX3030T And with Z.systems, anduptox > 4 ithiree full years, parts and labor, ae 
lobiles.. 10 groups per system, the GX3030T tage 


hey'te the only radios fully com- mobile offers’a 25 watt.out 3 ; 
put, ues 
ible with both L.TR® and Privacy a high- visibility LED displa ere's only one place fon ne 


"Plus® trunking formats, and can even No other trunking radio: déti : pheadvauie eis 


109; Gen! trunking and see the va 
rads. as conventional: 800 May. e features. No other trun a mioletd Standard-Communications 


saw e REL 
standat z ~~ Land Mobile family of products, an 
ing, PP ianund. pro: a ~~ sethat’s your local Standard dealers - 
DCS, plus DTMF > ee Z Call us for more informiation, 


= Andifyou're’a profes 
ee and want to offer.the | 


Tabie 2—Summary of message traffic and loading on dedicated conventional 
channels for digital status messages, assuming a desired rellabiliity tal stat 
of 90% and a maximum tolerable message delay time of 10 ceconds. 


NO, OF CHANNELS NEEDED 
STATUS MESSAGE LENGTH (sec) 
NO, OF MESSAGES 
PER BUS PER HOUR NO. OF BUSES 05 


6 400 1 
6 1,000 1 1 


10 400 1 
10 1,000 2 


0.25 NO. OF MESSAGES 


16 400 

10 1,500 
Number of buses in operation; 400, 1,000 or 1,500. 
Number of voice messages per bus hour: 6, 10, or 15. 
Message reliability desired: 90%, 
Maximum tolerable message delay time: 10 seconds. 


Average message length: 2, 1, 0.5, or 0.25 seconds. 
NO, OF MESSAGE! 


S 
PER HOUR PEA BUS NO, OF BUSES 2 O05 


STATUS MESSAGE LENGTH a 


NO, OF MESSAGES 


NUMBER OF CHANNELS REQUIRED 


10 
10 


15 


" 10 
NUMBER OF STATUS MESSAGES PER HOUR 


PER HOUR PER BUS _NO. OF BUSES 5% 


eh aaa aaa a aa 


PART A, NO. OF CONTROL CHANNELS NEEDED 


TAUNKING MANAGEMENT LOAD 
20% 


400 
1,000 


400 
1,000 


400 
1,500 


PART B, NO. OF TRUNKED CHANNELS NEEDED 


STATUS MESSAGE LENGTH (sec) 
0.25 


400 


1 
1,000 1 


400 1 
1,000 2 
400 
1,500 


PART C, TOTAL NO. OF CHANNELS NEEDED 


STATUS MESSAGE LENGTH IN 
SECONDS AND TRUNKING 
MANAGEMENT LOAD 


0.25 


05 
PER BUS PER HOUR NO. OF BUSES 5% “0M 5% ‘20% 5% 20% 5% 20% 


400 
1,000 
400 
1,000 


400 
1,500 


@ One contro! channel feeding one trunked channe!—not a viable trunked system 
# Requires more than one contro! channel 


Figure 1. Channel requirements for digital status messages on 
dedicated channels. 


The ULTIMATE 
vosooy.uxnosoor PROTECTION... 


and workmanship of LEATHERSMITH’s cases Rich, full-grained 
leather cases for 


for two-way radio equipment. 
the latest models 
In stock now! 


|| “| 


IM CHOICE OF 
coLoRS 
2001 Maple St. 


LEBANON, PA 17042 


LEATHERSMITH's specially-developed, steer 
hide leather cases are expertly designed by Penn- 
sylvania craftsmen. 


LEATHERSMITH's cases feature durable, rust- 
proof nickle-plated snaps and fasteners. Quick 
disconnect swivels are optional on all models In 
polished steel and sturdy molded nylon. 


Your choice of covers Is Included In our low,low 
prices. 


” Delivered on time ALL the time!” 
Call TODAY for your FREE information pack 
Toll-Free 1-800-233-0440 Fax 1-717-270-2912 


LEATHERSMIT! 
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status messages, as functions of desired 
message reliability, message length and 
tolerable message delay time, has been 
calculated. 

Table 2 on the top left lists these chan- 
nel requirements for specific values of 
the variables involved, Figure 1 on the 
left summarizes some of the results in 
a graph. 

Figure 1 shows that channel loading 
is a strong function of message length. 
As message lengths decrease from two 
seconds to 0.25 second, channel re- 
quirements for a heavily loaded system 
(15,000 messages per hour) drop from 
14 channels to two channels. This span 
of message lengths covers the capabili- 
ties of past and currently available sta- 
tus and message systems. 

» Trunked channels—A second alter- 
native in handling bus status messages 
is to trunk the information. 


AT LAST, A LINE 
OF ANTENNAS FOR 
CALLS THAT WON'T 


CRACK, SREAK i 


Your customers have been asking for them. So here they trunk-lip, elevated feed and magnetic 
are —a sleek, new line of European-styled antennas that mounts, And because these are the 
look as good as they sound, Each of our new true 5dB same mounts we use for our line of 3dB 
gain antennas operates in the 806 to 960 MHz bands, gain cellular and SMR antennas, you can 
providing your customers with all the versatility they need interchange them with our 5dB gain 
from a single product. antennas in no time at all. We offer 


same-day shipping and back our full line 


To protect the signal's integrity, our 5dB gain antennas are : ae 
I 8 ie 8 of antennas with a lifetime warranty. 


manufactured from stainless steel and finished with a 
haked, black-powder coating that withstands harsh To order the new 5dB gain antennas, 
environmental conditions. Our phasing coil is silver- call db Mobile at 1-800-388-2112 today. It’s one sure 


plated to reduce heat loss and enclosed to eliminate way to keep your customers coming in loud and clear 
irritating highway-speed whistles. 

What's more, our new antennas are available with a 

variety of mounting options, including glass, roof, UN Vvopie ile 


An Alliance Telecommunications Company 


4936 Sharp Steeet, Ditllas, Texas 75247 — ROV-388-2112/214-630-2112 FAX: 214-683-1616 
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Trunking involves the bus status unit 
calling in on a control channel and au- 
tomatically being assigned another 
channel to transmit its digital message. 

Because no justification has been 
made for trunked voice messages, it is 
assumed that the trunking system will 
be used only for handling status mes- 
sages. It is assumed that requests for 
channel assignments are queued, just as 


they would be for voice trunking. 

Two additional effects not dealt with 
when putting data messages on conven- 
tional channels must be considered for 
message trunking: 

(1) Two time periods must be recog- 
nized. One corresponds to the response 
time associated with the receipt of the 
channel request message. The other is 
the interval between the receipt of the 


EXCEPTIONAL WIRELESS 
TELEPHONE PRODUCTS 


DataCom's PhoneLink/DataLink 


DataCom 


Systems, Inc. 


Ideal for end users without any technical experience 


or knowledge. 


If you have ever had trouble with an RF telephone or data link. you 
know what a frustrating experience that can be. Even the manufacturer 
can't provide reliable test methods to users that don't have a 2-way 


shops worth of equipment. 


Take the trouble out of trouble shooting. 
DataCom's FD line of equipment has enough front panel diagnostic 
indicators that pinning down the source of trouble can be reduced to 


seconds. 


Ongoing support. 


DataCom's service and support lasts long 
after you have made the purchase. As a 


matter of fact, we're so confident in the 


quality and workmanship of our 
equipment that we offer a 30-day 
full money back 

guarantee 


el 


DataCom, Inc. 


524 North 30th * Quincy, Illinois 62301 USA 
217-222-0160 © 217-222-0912 (FAX) 


September 1992 
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channel request message and the time 
the message itself is assigned to a 
trunked channel. 

For the first period, a maximum toler- 
able time of 10 seconds is assigned. The 
additional time for the channel assign- 
ment queue differs for each situation 
and typically is less than one second. 

(2) Unlike the use of conventional 
channels, message trunking includes 
contention with other status messages 
and with message traffic used to man- 
age the trunking system itself. 

To deal with the contention issue, two 
values of control channel loading by the 
trunking system itself have been as- 
sumed: 5% and 20%. These values are 
intended to bracket the range of load- 
ing values that actually exist in commer- 
cial trunking systems. 

As trunking system loading increases, 
Status message traffic reduces cor- 
respondingly. Nonetheless, at the as- 
sumed loading levels, little reduction 
occurs, 

The analysis assumes that trunking 
system internal messages and channel 
request messages are about the same 
length: 0.5 second. 

Table 3 on page 58 summarizes the 
results of calculation of channel load- 
ing because of trunked status messages. 
Loading on the contro] channel is not 
a function of message length because re- 
quests to assign a channel are not de- 
pendent on message length. 

Table 3 shows that trunking status 
messages offers no real advantage com- 
pared to using dedicated conventional 
channels. 

In addition, some calculated trunking 
Situations are entirely impractical and 
thus must be eliminated from consider- 
ation. Examples include a system using 
one contro] channel to feed one trunked 
channel and a system needing more than 
one control channel (a condition incom- 
patible with most trunking designs). 


Control channel status 

The last alternative for handling dig- 
ital status messages is to transmit the sta- 
tus messages over a trunked voice ra- 
dio system contro] channel. 

Many installed trunked systems oper- 
ate in this way. This option does not 
have to transfer messages to trunked 
channels, but it must deal with the com- 
petitive loading from trunking system 
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Multiple transmitter zone steering: 


On-screen remote programming: 
Subscriber call counts: 
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Table 4—Summary of message traffic and loading on the control channel of a 
trunked system for digital status messages, assuming a desired message relia- 
bility of 90% and a maximum tolerable message delay time of 10 seconds. 


NO. OF CHANNELS NEEDED FOR STATUS MESSAGE 
LENGTH IN SECONDS AND TRUNKING 
MANAGEMENT LOAD 


NO. OF MESSAGES 1 0.5 0.25 


PER BUS PER HOUR NO. OF BUSES 5% “0% 5% 20% 5% 20% 5% 20% 


400 
1,000 


400 
1,000 


400 
1,500 


management messages. Table 4 above 
lists the results of this analysis. 

This alternative generally is not an 
option for bus radio systems. After all, 
they do not require voice trunking in the 
first place. Information about this alter- 
native is included only for the reader in- 


terested in its capabilities in a voice 
trunking environment. 

An interesting system design possibil- 
ity does arise. Bus digital status mes- 
sages could use the control channel of 
a non-bus voice trunking system, such 
as a local government network, and 


share voice channels with that activity. 
Careful consideration of such a possi- 
ble sharing arrangement would be 
necessary to ensure the two sets of users 
are compatible. 


Results 

Individuals who must consider alter- 
native status system designs should note 
that particular values for variables were 
picked for the analysis. The tables 
should be recalculated using values that 
represent actual communications needs 
and actual hardware available to you. 

» Voice status—This approach has a 
role only when status message loading 
is extremely light. Otherwise, it quick- 
ly can impose large channel require- 
ments. Based on the perceived needs of 
a bus status system, this approach works 
only for exceptionally small systems. 

> Digital status, dedicated 
channels—This option is the best and 
virtually only choice for handling sta- 
tus messages for all levels of message 
length and loading. It becomes highly 
efficient as status message lengths be- 
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come especially short. 

» Digital status, trunked control 
channels—This option is almost as good 
as using dedicated channels, but it is not 
ordinarily an alternative for bus systems. 

The need to use more than one con- 
trol channel generally is incompatible 
with trunked system design. A high level 
of trunking system management mes- 
sages further reduces this alternative’s 


potential. 

> Digital status, trunked—For cases 
that can be implemented, generally 
there is no advantage to trunking status 
messages on an all-data trunked system. 

Depending on the required message 
rates and other factors, some require- 
ments cannot be configured for trunk- 
ing. High message rates could dictate 
the need for more than one control 
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channel. Low message rates could re- 
duce the system configuration to an un- 
reasonable arrangement of one control 
channel and one message channel. 


Commentary 

One reason trunking is an efficient 
voice radio system design is the time it 
takes to assign a user a channel is short 
compared to the message length. This 
is not the case with trunked status mes- 
sages. In fact, in most cases, the reverse 
would be true. As a result, the benefits 
of reduced load with trunking disappear. 

Even if a voice trunking system were 
available and if superimposing data 
trunking had loading advantages, the 
configuration is not advisable. 

It is risky to have data messages com- 
pete with voice messages on such a sys- 
tem. When all channels are in use by 
voice messages, it could be a relatively 
long time before any data messages 
would be allowed into the system. 

Fleet owners and managers must have 
strong needs for using digital data to 
control bus scheduling, Data rates for 
even modest bus properties will be 
much higher than a reasonable number 
of human operators can process, so 
computerized bus schedules and soft- 
ware to compare incoming messages 
against the schedules are needed. 

Supplemental hardware in each vehi- 
cle is necessary. Site controllers, mes- 
sage switches and multiple console po- 
sitions at the fixed end must be added 
and—perhaps most significantly from 
the investment aspect—more operation- 
al staff are necessary. 

Any system that employs manual in- 
itiation of status data must face the pos- 
sibility that buttons will intentionally or 
accidentally be pushed too early, too late 
or not at all. Incorrect buttons may be 
pushed. A labor union may view status 
reporting as an undesirable intrusion on 
member rights. 

These possibilities must be consid- 
ered when deciding whether a bus mile- 
stone and status reporting system is a 
practical communications addition. 


This article, which was sent to MRT in March 
1991, summarizes a longer paper containing tech- 
nical details of the analysis. For a copy of the origi- 
nal paper, send a request to the author at P.O, Box 
729, Bowie, MD 20718. 
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The easy way to align 
mobile radio, telco levels 


Keeping voice levels equal for mobile radio and telephone equipment can 
be challenging. Using —6dBm0 as a telephone circuit reference level helps 
to resolve complaints about too much or too little volume and distortion. 


By Earl M. Tice 


What do you do when you continue 
to receive complaints about low levels 
(“I can’t hear.’), high levels (“It’s too 
loud.) or distortion (“It doesn’t sound 
clear.) after you have set all voice lev- 
el adjustments according to a routine? 

Do you tell the users they do not know 
what they are talking about? Or do you 


TELCO FOUR-WIRE CIRCUIT 


Example 1 
FOUR-WIRE OUT 


re-adjust an amplifier here and there un- 
til the users say: “Its OK now.”? 
Maybe your voice level alignment 
procedure should be improved. Inciden- 
tally, is there a voice level alignment 
procedure that can be used in all cases? 
I started working on this problem 
years ago. At the time, my responsibil- 
ities included several radio communica- 
tions base stations connected with four- 


BASE STATION 


TRANSMITTER VF IN 


+7.0dBm (+1.0dBm) ----=== (+1.0dBm) = 4.5kHz deviation 


FOUR-WIRE IN 


RECEIVER VF OUT 


-16.0dBm (—22.0dBm) ----~-- 4.5kHz deviation = (—22,0dBm) 


Example 2 
FOUR-WIRE OUT 


TRANSMITTER VF IN 


0.0dBm (-6.0dBm) --------(-6.0dBm) = 4.5kHz deviation 


FOUR-WIRE IN 


RECEIVER VF OUT 


0.0dBm (-—6.0dBm)-----==-=4,5kHz deviation = (—6.0dBm) 


Example 3 
FOUR-WIRE OUT 


TRANSMITTER VF IN 


~4.0dBm (~—10.0dBm)=<--—~-(—10.0dBm) = 4.5kHz deviation 


FOUR-WIRE IN 


RECEIVER VF OUT 


0.0dBm (-—6.0dBm)--<---—-=4,5kHz deviation = (-—6.0dBm) 


Figure 1, Some examples using the -6dBm0 modulation reference for four-wire tele- 
phone circuits. The —6dBm0 values are in parentheses. 


wire telephone circuits to various main- 
tenance offices. 

The users complained about high re- 
ceiver levels and low transmitter levels. 
Technicians using a mobile radio 
through a base station repeater said the 
voice level of another mobile radio was 
loud enough but the voice level from a 
maintenance office was too low. 

Interconnected telephone calls were 
difficult to hear. 

A review of all the complaints indi- 
cated that the mobile radio users sim- 
ply wanted all the voice levels from the 
mobile radio transmitters and the main- 
tenance offices to sound the same or to 
be about the same volume, 


Modulation reference 

For FM radio communications trans- 
mitters, the maximum deviation the 
FCC allows is 5kHz. To avoid ever ex- 
ceeding the legal deviation limit, most 
technicians set transmitters to a maxi- 
mum deviation of 4.5kHz. Thus, 100% 


modulation = 4.5kHz deviation for 
most FM radio communications 
systems. 


For two-wire, four-wire and other tel- 
ephone circuits, 100% modulation is not 
as easy to define, 

In mobile radio systems, 100% voice 
modulation levels at 4.5kHz deviation 
produces the same levels as transmitter 
and receiver VF test tones, but in tele- 
phone circuits, the average maximum 


Tice has 20 years of experience in communica- 
tions electronics. He has worked as a broadcast 
Staion engineer and as a technician for GTE and 
AT&T, where he maintained central office, carri- 
er, microwave, private branch exchange, key sys- 
tem and mobile radio base station equipment. He 
lives in West Salem, OH. 
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voice level, or 100% modulation, is less 
than the VF test tones. 

Research and testing indicate that a 
telephone circuit level of —6dBm0, or 
6dB below the VF test tone, is the best 
mobile radio 100% modulation 
reference. 

One reference source states that a tel- 
ephone call’s average voice level is 
—15dBm0 with an average deviation of 
6dB. Therefore, the average maximum 
voice level is —ISdBm0 + 6dB or 
—9dBm0. 

Another reference source suggests 
treating the voice level the same as the 
data level, which is —]3dBm0. There- 
fore, the average maximum voice level 
would be —13dBm0 + 6dB or —7dBm0. 

A technician said that the obvious val- 
ue is —6dBm0. He said he was certain 
the radio system and telephone circuit 
VF levels were not the same. Although 
he had no documentation for his opin- 
ion, he said his 30 years of experience 
had shown the figure to be correct. 

The base station VF levels were re- 
adjusted, and the telephone circuits were 


tested at —9dBm0. —7dBm0 and 
—6dBm0. and several other levels. 

The test at —6dBm0 as a 100% modu- 
lation reference was the most success- 
ful. A clerk at a maintenance office said 
the voice level was similar to a tele- 
phone call and just as clear. 


Obtaining two-wire circuit 
loss information from a 
telephone company can be 
difficult. Start with the 
local business office if you 
have no engineering 
department contact. 


When a telephone call was connected 
to the four-wire circuit, the voice lev- 
els were perfect in both directions. 

Other tests involving a private branch 
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you should know before you make a commitment to an RF amplifier supplier. Our product 
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¢ UHF Low Band (400-550 MHz) to 400 watts 

© UHF High Band (800-960 MHz) to 150 watts 

© True continuous rating at high ambient 
temperatures 


* "Bullet-Proof heavy duty protected am- 
plifiers for mobile and simplex applications 


VoCom/FF Corporation 


Quality since 1979 


1/800-872-6233 
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exchange (PBX) and an electronic key 
system (EKS) were just as successful. 


System examples 

Figure ] on page 66 shows several ex- 
amples for using the —6dBm0 modula- 
tion reference with four-wire telephone 
circuits. 

A radio communications service 
company technician once explained that 
he sets VF levels when aligning a base 
station transmitter and receiver by feed- 
ing a 3.0kHz signal into the receiver and 
adjusting the output to 0.0dBm. 

This procedure is inadequate because 
telephone central office lines have loss- 
es as great as 6.5dB or more. No single 
adjustment can be proper when the loss 
may range from 0.0dB to 6.5dB or more. 

As for transmitter VF level adjust- 
ment, the technician apparently adjusted 
the transmitter deviation until the voice 
level sounded good to him. 


Two-wire circuits 

Using the —6dBm0 modulation ref- 
erence for telephone central office two- 
wire dial circuits resembles the four- 
wire circuit examples. 

The level used for the central office 
mainframe two-wire examples in Fig- 
ure 2 on page 70 is 0.0dBm for two-wire 
out and two-wire in. 

Obtaining two-wire circuit loss infor- 
mation from a telephone company can 
be difficult. Start with the local business 
office if the you have no engineering 
department contact. 

Ask for information about losses, 
loading, bridged taps, concentrators, 
two-wire amplifiers and other pair gain 
devices that affect loss calculations. You 
may need to provide your own two-wire 
and four-wire equalization equipment. 

Central office loss and level informa- 
tion may be useful to other users of spe- 
cialized two-wire services such as 
9-1-1 and E-9-1-1. 


The answer is —6dBm0 

The telephone circuit level that equals 
100% modulation in a mobile radio sys- 
tem is —6dBm0. 

This level permits automatic gain con- 
trol (AGC) circuits to operate more ef- 
fectively. The AGC gain adjustments 
should be no greater than 3dB to 6dB. 
If 6dB AGC gain is not enough, other 
level problems must be resolved. 

When a —6dBm0 telephone circuit 


When It Comes To Antennas 
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CENTRAL OFFICE TWO-WIRE 


Example t 
CENTRAL OFFICE TWO-WIRE OUT 
0.0dBm (-6.0dBm) 


CENTRAL OFFICE TWO-WIRE IN 
0,0dBm (-6.0d8m) 


Example 2 
CENTRAL OFFICE TWO-WIRE OUT 
0.0dBm (-6.0d8m) 
CENTRAL OFFICE TWO-WIRE IN 
0.0dBm (-6,0dBm) 
Example 3 
CENTRAL OFFICE TWO-WIRE OUT 
0.0dBm (-6.0dBm) 
CENTRAL OFFICE TWO-WIRE IN 
0.0d8m (-6.0dBm) 


BASE STATION 


TRANSMITTER VF IN 
(-7.1d8m) = 4,5kHz deviation 
RECEIVER VF OUTPUT 
4,5KHz deviation = (-4.9d5m) 


TRANSMITTER VF IN 
(-9.0dBm) = 4,.5kHz deviation 
RECEIVER VF OUT 
4,5kHz deviation = (—3.0kHz) 


TRANSMITTER VF IN 
(+11,.40Bm) = 4.5kHz deviation 
RECEIVER VF OUT 
4.5ktiz deviation = (~0.6dBm) 


Figure 2. Some examples using the -6dBm0 modulation reference for two-wire tele- 
phone circuits. The -6dBm0 values are in parentheses. 


level is used for lines connected to the 
mobile radio system, the voice levels 
from the telephone circuit to the mobile 
transmitters should result in a transmit- 
ter deviation of 3.0kHz to 4.5kHz. 
Deviation outside this range may be 
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Write for detailed literature and specifications. 
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caused by telephone circuit levels that 
are outside the limits. an improperly ad- 
justed mobile transmitter or microphone 
amplifier. or improper use of the micro- 
phone, such as the operator not speak- 
ing directly into it. 


lf you’ve been looking for a low-cost desktop console 
with large-system features... 


Look at the ULTRA-COM 96DT 
Desktop Radio Control Console 
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- with the exclusive Programming Help 
Menus that let you adapt your system 


The ULTRA-COM Q6DT represents a unique 
application of console design and microprocessor 
technology to meet the needs of 4- to 16- 
channel users, with large-console features at 
"desktop" cost. Its application of microprocessor 
technology and ergonomic console design 
provides all the features found in larger, 


The next time you hear a mobile ra- 
dio receiver and the voice level is low- 
er than the squelch burst, adjust the 
transmitter and receiver 100% modula- 
tion VF test tone levels to the —-6dBm0 
levels of the telephone circuit to resolve 
the problem. 

All system control tones must be 
referenced to —6dBm0. My practice is 
to adjust system control tones to 
—13dBm0 or —l6dBm0. 

When this alignment procedure is im- 
plemented. no control tone or voice lev- 
el can exceed —6dBm0. 

A deviation level no greater than 
5kHz may be used instead of 4.5kHz for 
100% modulation. 

Warning: High levels on telephone 
circuits may cause impaired service. 


Bo 


O'Neill, John A.. “What Techs Need To Know 
About Telco Line Testing.” Mobile Radio Tech- 
nology, April 1986. (Among its back issues. In- 
tertec Publishing only stocks editions printed dur- 
ing the last two years. Reference copies of earlier 
editions may be available at some libraries.) 


Additional reading 


to your requirements 


more expensive systems. 


Sinclair's compact tunable cellular 
combiner was engineered to meet the 
demanding requirements of cellular 
systems. 

It features a revolutionary design that 
permits on-site tuning or remote tuning 
via computer allowing you to take full 
advantage of dynamic channel” 
assignment. 

For the best response contact . 


Sinclair today! 
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wanda, NY 14150 
pevifications. 
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N ews 


Motorola, ARDIS expand U.S. public data network 


The ARDIS nationwide public data 
network will expand with an infra- 
structure addition that operates on 
DataTrac, Motorola’s high-speed 
19.2Kbps protocol. The network is op- 
erating on a 4,800 baud protocol. 

The system is designed to be flex- 
ible for the user. Customers should be 


able to move from an area served by a 
19.2/4.8 protocol to areas served by a 
4.8 protocol only, and the new sub- 
scriber units will be compatible on 
either protocol. 

ARDIS’ five-year expansion plan in- 
cludes adding more than 900 base sta- 
tions across the country to broaden area 


Take Your Hands Off Your Radio! 


Maximize your 
performance with the 
ease and comfort of 
hands-free radio operation! 


DTC's most advanced line of 
communication accessories are built 

to perform in the toughest conditions. 
Experience Engineering Excellence! 


RHS-3 Single Earpad 


DYNATECH 
TACTICAL 
COMMUNICATIONS, INC. 


16 Hampshire Dr., Hudson, NH 03051 


1-800-233-8639 
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coverage. Washington, DC, San Fran- 
cisco and New York will be the first 
cities to receive the new service. When 
completed, 25 to 30 cities will be op- 
erating on the dual protocol system. 
Motorola is in Schaumburg, IL. 
ARDIS is based in Lincolnshire, IL. 


N-W Group to acquire 
Glenayre Electronics 


Glenayre and N-W Group have 
signed a letter of intent for N-W to 
acquire Glenayre’s electronics manu- 
facturing business for cash and N-W 
shares worth $147 million. Glenayre 
senior management will own part of 
N-W after the closing. 

The business will retain the Glenayre 
name and will be N- W's primary busi- 
ness. All Glenayre manufacturing em- 
ployees and locations will be retained, 
including sales and operations offices 
worldwide. Charlotte, NC, will remain 
the world headquarters, and the 
Vancouver, British Columbia, opera- 
tions will remain the Canadian 
headquarters. 


Tall joins trade group as 
communications director 

Robert E. Tall has joined the Inter- 
national Municipal Signal Association 
(IMSA), Newark, NY, as director of 
communications. 

Tall’s responsibilities include pub- 
lishing, conference, educational, regu- 
latory and public safety spectrum man- 
agement activities. 

Until retiring earlier this year from 
the Associated Public-Safety Commu- 
nications Officers, South Daytona 
Beach, FL, Tall served as its executive 
director for eight years. 

IMSA is a trade association that rep- 
resents the interests of those who engi- 
neer, construct, operate and maintain 
electrical, electronic and graphic com- 
munications signals used in public 
safety services. 

IMSA, together with the Interna- 
tional Association of Fire Chiefs, co- 
ordinates frequency assignments for 
the Fire Radio Service and the emer- 
gency medical and response aspects of 
the Special Emergency Radio Service. 


Serving all of California. 


In the fast-paced communications business, it seems like the rules of the game change every day. But for more 
than 30 years, you’ve been able to count on two things; Meridian Communications in Southern California and 
Diablo Communications in Northern California. 

And with these two seasoned pros in site management on the same team, you can access over 68 prime 
antenna sites throughout California without chasing after multiple sources. 

In the north, Diablo operates 31 sites covering the Central Valley from Fresno to Chico and the San Francisco 
Bay Area. And in the south, Meridian operates 37 sites ranging from Santa Barbara to the Mexican border. 

No other company offers the selection and superior service that Meridian and Diablo, acting as a combined 
source, provide. These antenna sites are some of the most sought after and unique sites in the country. 

At most sites you'll find essential services such as stand-by power, air conditioning, security and maintenance. 
And at many sites, you'll find master antenna systems. But, moreover, it’s our caring and appreciative approach to 
serving your needs that will really win you over. 

With Meridian and Diablo, no matter where you are in California, the ball’s in your court. 


: . 7 . . 
Meridian Communications DIABLO COMMUNICATIONS, INC. 
, 23501 Park Sorrento, Suite 213A, Calabasas, CA 91302-1355 1220 Brickyard Cove Rd_, Ste. 200, Point Richmend, CA 94801 
(818) 888-7000 «© Fax (818) 888-2857 (510) 236-3700 ¢ Fax (510) 236-3799 
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The 
Mobile Communications Distributor 
has what you're looking for and more! 


Installation Accessories 
Antennas Leather Cases 
Batteries/Battery Eliminators Microphones 
Battery Conditioners Pagers 
Cable & Connectors Power Protection & UPS' 
Cellular Interfaces Power Supplies & Converters 
Cellular & Trunking Proms Scanners/Weather Radios 
Cellular Telephones Signalling 
Control Head Mounts Slide Mounts & Stack Units 
Duplexers & Combiners TesShop Equipment 
Fax Machines Two-Way Radios 


Amplifiers 


Call on C As f sank 
Sy shpmen. compete peng anda age (@—"q\ COMMUNGALIONS 
selection of over 60 quality product lines. \\ \ \\ UM Associates Ine. 


po Republic Ave. P.O, Box 2299 Joliet, i 60434 
U.S. (800) 435-9313 In thinais (800) 892-1611 
Order Fax (800) 284-4934 


We promise to complete your order with the 
friendly customer service you deserve! 


Circle (66) on Fast Fact Card 
74 Mobile Radio Technology September 1992 


News 


Comcast to invest 
millions in Fleet Call 

Comcast, Philadelphia, will invest as 
much as $100 million in Fleet Call 
commen shares under terms of a June 
29 agreement. In addition, Comcast 
has purchased for $20 million a five- 
year option to acquire an additional 25 
million shares at $16 per share. 

Fleet Call is a multiple specialized 
mobile radio system operator based in 
Rutherford, NJ. Comcast operates mul- 
liple cable television and cellular tele- 
phone systems. 


Ericsson increases ownership 
in Ericsson GE joint venture 

Ericsson, Stockholm, will increase 
its stake in Ericsson GE Mobile Com- 
munications (EGE), Lynchburg, VA, 
from 60% to 80%, according to an 
agreement announced June 29. 

EGE is a joint venture between 
Ericsson and General Electric, 
Fairfield, CT, whose interest in EGE 
will be reduced from 40% to 20%. 


CMS opens two sales, 
support centers 

Cable Management Systems (CMS), 
Santa Ana, CA, has opened two re- 
gional sales and support centers to pro- 
vide customers with network design, 
site surveys, materials and installation 
of data communication networks. The 
castern regional office is at 2914 
Hamilton Dr.. Voorhees, NJ 08043: 
phone 609-770-9195. The western re- 
gional office is at 1730 S. Amphlett 
St., Suite 319, San Mateo, CA 94402; 
telephone 415-578-1130. 


Bowler Foundation 


selects award recipient 

The Eugene C. Bowler Foundation 
has named Stephen L. Markendorff as 
this year’s Eugene C. Bowler Award 
recipient. Markendorff has served as 
chief of the FCC’s Cellular Radio 
Branch of the Mobile Services Divi- 
sion since 1987. He joined the FCC’s 
Private Radio Bureau in 1967 and 
moved to the Common Carrier Bureau 
in 1980, where he played an integral 
role in the initial rulemakings estab- 
lishing cellular service. 


With the new SLV40, what you 
see is less than what you get. 


Actual size — 
1.5" x 5.75" x 7" 


Minimum Size, Maximum Punch! 


What you see is the Mini-Com® Plus SLV40 from 
RELM Communications! It's the smallest, most 
compact mobile radio we've ever introduced. 

But, what you get is a powerful, versatile radio 
that delivers all your basic communications needs 
with incredible ease of operation...all at the afford- 
able price of only *482.00!* 


What more do you get? Just look at some of the 
features that will help make the SLV40 one of your 
best selling radios: 

¢ 40 Watts of power for a strong, far reaching 

signal. 

Two-Tone Sequential is built-in...not an 
additional option. 

CTCSS and DCS (standard & inverted) are 
built-in, too! 


Two controls for easy operation — no push 
buttons or squelch knobs. 


The complete Mini-Come® Plus lineup also includes the PT 

Series" PTV56 VHF and PTU46 UHF — portable 

radios and the SLU25* UHF mobile radio. These radios 
share the same features as the SLV40 


and are available only from 


RELM Communications! 


*  6channel capability with bright, easy-to-read 
LED channel indicators. 


Rugged die-cast construction and surface 
mount device technology for outstanding 
durability and performance. 


A full complement of options, including 
DTMF capability. 

* Now witha 2 year parts & labor warranty! 
But, what if your customers want more? Fine. 
RELM offers the RSP Series portable radios and the 
RM Series mobile radios which have enough power, 
channel capability and additional features to satisfy 
the most ravenous high tech, power hungry appe- 

tite. And, all RELM radios carry our same firm 
commitment to quality. 


So, when you need radios, call RELM Communi- 
cations, Inc. 


We've got the equipment you need! 


OP Plus 


ft) AN ADAGE COMPANY 


COMMUNICATIONS 
7707 Records Street 
Indianapolis, IN 46226 
1-800-821-2900 


* Manufacturers suggested retail price. Your price may vary. ?'T Series and SLU25 not tur sale pending FCC approval 


News 


Cable, cellular integration serves personal communications 


A joint test project has integrated a 
cellular telephone base station with a 
fiber optic and coaxial cable personal 
communications transport system, ac- 
cording to Mark A. Coblitz, vice presi- 
dent of strategic planning at Comcast, 
Philadelphia. 

Comcast, along with Motorola, 


STI-CO's two-way 
antennas are exact 
replicas of the AM/FM 
antennas supplied with 
your car—GM, Ford or 
Chrysler. 


Don't blow your cover— 
buy STI-CO. 


The 


Schaumburg, IL, and Jerrold Commu- 
nications, Hapsboro, PA, handled the 
test. The three companies have teamed 
to develop, test and evaluate a trial sys- 
tem of cable TV-transported personal 
communications services to on-street 
microcells and in-building picocells in 
the Trenton, NJ, area. 


11 COBHAM DRIVE ORCHARD PARK, NY 14127-4187 (716) 662-2680 FAX (716) 662-5150 
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SAFECO ships access monitors 
for network testing 

SAFCO, Chicago, has shipped 
NAMPS and TDMA versions of sys- 
lem access monitors for cellular net- 
work testing. The NAMPS version 
measures standard AMPS information 
plus bit error rate; narrow and wide 
channel numbers: signal strength of 
narrow and wide channels: digital sig- 
naling tone; and digital SAT. 

The TDMA monitor measures stan- 
dard AMPS information plus bit error 
rate, digital verification color code, 
ume slot, signal strength and chan- 
nel number, 


ETrunk sues Midland over 


alleged patent infringement 

ETrunk Systems, Yorktown, NY, 
has filed a patent infringement lawsuit 
against Midland International, Kansas 
City, MO. 

Midland sells decentralized trunking 
mobile radio equipment that scans a 
pool of frequencies to find a vacant 
channel and signals other radios in a 
group to establish communications on 
that channel. 

ETrunk alleges that the Midland 
equipment infringes on its patent for 
an invention entitled “Trunking 
Method and Apparatus for Establish- 
ing Communication in a Two-Way 
Radio System.” 


PacTel to license 
MicroCell technology 

PacTel, Walnut Creek, CA, has li- 
censed its MicroCell technology to 
Decibel Products, Dallas. The technol- 
ogy increases network capacity and 
provides coverage in areas that could 
not be served previously by traditional 
analog technology. Decibel will pro- 
duce and sell equipment with PacTel’s 
concept and software to the industry. 

Use of the microcells, which are a 
fraction of the size of normal cells, can 
expand a cellular system's capacity by 
as many as two-and-one-half times be- 
cause of higher reuse of voice chan- 
nels than with conventional cells. 

Microcell use allows a carrier to pro- 
vide high-speed hand-offs of conver- 
sations from one microcell to the next 
or from microcells to macrocells. 


RE 
ullding Blocks 


raa i -e.. =| 
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RF Boards 


INTRODUCING 


RF Modems 


Telemetry Radios 


RNet” RF Modems 


secon " ‘ Frequency | 403-430 MHz, 450-470 MHz | 
¢ RNet™ “SLM” Packaging RF Output-TX | 2 Watts or 4 Watts 
Only 3.9" LX2.5" WX1" H Selectable | 1200/2400/4800/9600 BPS 
e RNet™ 9600 BPS Capable RF Modem in | Data Rate Asynchronous 
both Standard and “SLM” Packages | Modulation | 1200,2400-MSK; 4800,9600-DGMSK 
For years, design engineers seeking solutions have been turning aoe __ | aoe See 
' Protocol | Transparent to the User 


to Motorola for product support. Now, as you envision new 
opportunities within the context of a wireless society, Motorola is 
there again with building block RF components that will enable 
you to move from design to production... the RNet™ Series of 
OEM FF boards, telemetry radios and RF modems. 


It doesn't matter if you are dealing with remote control, RF Data 
Collection, alarm reporting, status monitoring, metering or 
SCADA applications, Motorola's heritage of quality engineering 
and world class products provides you with the “Building 
Blocks” to support your current and fulure requirements. 


Envisioning. . .that’s your job. 
Enabling. . .that’s ours. 


For more information and detailed specifications on RNet™ RF 
modems, telemetry radios and OEM radio modules, 


Data Format 


7 bits with even, odd, mark 

or space parity 

8 bits with even, odd, mark, space 
parity or no parity 


_ OTE Interface 


RS-232 or TTL 


Standby/RX 
Current Drain 


32mA (RS-232) or 27mA (TTL) 


AA) MOTOROLA 


1301 East Algonquin Road 
Schaumburg, IL 60196 


« , Motorola, Radius and RNe! are registered trademarks of Motorola. Inc 


Specifications subject to change without notice 
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News 


Tessco to handle marketing 
for Celldyne 

Tessco has obtained market and ful- 
fillment functions for Celldyne cellular 
phone accessories. The line includes 
batteries, battery chargers and leather 
cases. New product design and devel- 
opment will continue to be handled 


Antenex expands, moves into larger office 


Antenex moved into a high-tech fa- 
cility three times larger than its previ- 
ous office at the beginning of July. The 
high-tech manufacturing area and 
laboratory will allow the company to 
move ahead with its product develop- 


ment plans. 
The facility features state-of-the-art 


under the Celldyne name as a unit of 
Tessco Technologies, Hunt Valley, MD. 
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SMR NETWORKING | 


The . 
Natural 


Order Of 
Things. 


SMR’s are weaving a 
web across America. 
Now you can 
dispatch network 
from site to site 
without any change 
to the existing 
mobiles. With just 
one TNT-100 at any 
site you can get in on 
the “Network Across 
America” that so 
many others are 
using. This advanced logic controller has built-in audio companding, 
voice prompted interconnect, validation, airtime logging and much 
more. The TNT-100 is remotely programmable and is very user 
friendly. See your revenues grow as your customers enjoy the 
benefits of dispatch networking at any time, anywhere. The TNT-100 
is also the first step in the new “Follow Me” roaming soon to be 
available. No trade out to be made, just add on as you grow! 


= Free membership @ Free brochure & Free phone call 


1-800-798-7881 


Trident Micro Systems 


10221 Slater Ave., Suite 103, Fountain Valley, CA 92708 (714) 549-5206 
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manufacturing test equipment, as well 
as larger offices, conference rooms, a 
combination kitchenette and lunch- 
room and a locker area. 

The company grew 600% in the past 
year, outgrowing the old office, The 
increased space and improved equip- 
ment will allow faster order response 
time. 

The high-tech facility is at 2000-200 
Bloomingdale Road, Glendale, IL 
60139. Telephone: 800-323-3757; fax: 
800-851-9009. 


Relm names Glenayre 
as Canadian importer 

Relm Communications, Indianapo- 
lis, has named Glenayre Communica- 
tions as the Canadian importer for its 
land mobile products to improve inter- 
national sales in the Canadian market. 
Glenayre will be responsible for the 
importation, distribution, marketing 
and sales of Relm DOC-approved two- 
way radios, repeaters, base stations and 
LMC components within Canada. 


A/S introduces guarantee 
on lifetime warranty 

Antenna Specialists, Cleveland, has 
introduced a guarantee on the lifetime 
warranty for the On-Glass cellular mo- 
bile antennas, The antennas are war- 
ranted to be “free from defects in 
materials and workmanship, under 
normal use and service, for the life- 
time of the original cellular mobile 
installation, Repair or replacement of 
the antenna will be made at no charge 
if the cellular On-Glass antenna fails 
to perform because of defective mate- 
rials or workmanship.” 


Coded supplies LACTC 

Coded Communications will supply 
equipment for a mobile data system 
for Los Angeles County Transportation 
Commission (LACTC), Los Angeles. 
Coded teamed with Ball Systems En- 
gineering Division for the proposal. 
1Q-modems, radio system controllers, 
CMX-4000 mobile data terminals and 
system integrated services will be 
handled by Coded, Carlsbad, CA. 


THROUGHOUT HISTOR 
HAVE ALWAYS BEEN LE 


<¥€ could go on and on listing the features, but yqy get the 


We've got a revolutionary, high-profit opportunity for a 
limited number of communications dealers in America 
and throughout the world. The new Patriot line of two- 
way radios, 

Designed and built in the USA by Ritron, the Patriot 
radio has sleek lines and generously rounded edges, mak- 
ing it attractive as well as comfortable to hold and operate. 
Available in VHF and UHF bands, the Patriot radio is syn- 
thesized and field programmable. All Patriot radios feature 
5 watts of power output, 10 channels and scan capability. 
And they're designed to withstand the high levels of shock 
and vibration required for MIL-STD 810 C&D certification. 
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REVOLUTIONS 
BYA PATRIOT. 


idea—they're loaded. 

@ To ensure maximum reliability and performance, the 
Patriot radio is manufactured using surface mount technol- 
ogy. And the uni-body housing is molded from an extremely 
tough polycarbonate material, for durability under rigorous 
conditions. oo - 

Now all we need are a few top-notch dealers. So if 
you've got what it takes to stand behind our Patriot, cal] us 
at: 1-800-USA-1-USA. In Indiana, please call: (317) 846-1201. 
FAX: (317) 8464978. | 


"AX: (2 8. It just ht " DATRIOT 
make you a leader, yourself 


— RITRON 


> & 


News 


Fleet Call discontinues negotiations with AMS 


Fleet Call, Rutherford, NJ, had 
signed a letter of intent with American 
Mobile Systems (AMS), Woodland 
Hills, CA, to acquire most of its assets, 
including its SMR licenses and busi- 
nesses. The companies have discontin- 
ued negotiations, and Fleet Call no 
longer plans to acquire AMS’ assets. 


Under the agreement, Fleet Call 
would have exchanged 3.1 million new 
shares of Class A common stock for 
the AMS assets and would have as- 
sumed most of AMS” liabilities, in- 
cluding its outstanding bank debt. The 
value of the transaction was estimated 
at $60 million. 


RF SYSTEM PRODUCTS LINE 


Widely recognized quality, performance and reliability. The 
perfect choice for your critical multicoupler system applications. 


ISOLATORS AND RF LOADS ... 
Conservatively rated, ruggedly built for 
tough radio environments, 118 to 960 MHz. 


PRESELECTORS ... 


High-performance cavity and combline 
preselector filters, 66 to 960 MHz. 


PREAMPLIFIERS ... 
Low-noise, ultralinear Class A 


bipolar amplifiers, 66 MHz to 1 GHz. 


OTHER RF PRODUCTS ... 


Hybrid couplers, harmonic filters, RF 
decouplers, splitters, attenuators, 


cross-band antenna couplers. 


Write for RF System Product Line literature. 


MULTICOUPLER SYSTEMS » SIGNAL BOOSTER SYSTEMS 
BUPLEXERS © CAVITY FILTERS * RF SYSTEM PRODUCTS 


SYSTEMS / 
| inc, | TX RX SYSTEMS INC. 8625 INDUSTRIAL PARKWAY, ANGOLA, NY 14006 
: TELEPHONE 716-549-4700 FAX 716-549-4772 [24 HRS.] 


Visit us at IMCE, Booth 722. 
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Relm adds rep firms 

Relm Communications, Indianapo- 
lis, has added Burtness Sales Associ- 
ates and SPI Communications as inde- 
pendent manufacturers sales represen- 
tatives. Minneapolis-based Burtness 
Sales Associates will be representing 
Relm’s two-way land mobile products 
in Minnesota, North Dakota and South 
Dakota. Prairie Village, KS-based SPI 
will represent Relm two-way land mo- 
bile products in lowa, Missouri, Kan- 
sas, the southern half of Illinois and 
eastern Nebraska. 


Broadcast Communications 
relocates its headquarters 

Broadcast Communications Sys- 
tems, a tower and antenna maintenance 
and construction company, has moved 
to new headquarters. The company has 
erected a 200-foot tower at the new 
location to support sales and training 
operations. The address and telephone 
numbers are P.O. Box 730, New 
Glarus, WI 53574; voice 608-527- 
5670; fax 608-527-5674. 


Lindgren acquires 
welded enclosures firm 

Lindgren RF Enclosures, Glendale 
Heights, IL, has purchased assets of 
LectroMagnetics, Los Angeles, a man- 
ufacturer of welded RF rooms and RF 
line filters for power, signal, data and 
contro] lines. 

LectroMagnetics”’ primary market 
includes government, defense and 
commercial and industrial enclosure 
and filter sales. The sale marks the 
second West Coast business Lindgren 
has purchased in six months. 


FL public utility installs 
radio data network system 

To facilitate trouble call manage- 
ment, Florida Power & Light has in- 
stalled a Comm-Rad radio data com- 
munications network system. The sys- 
tem provides the Miami public utility's 
vehicles with wireless and error-free 
remote access via modems into the 
company’s mainframe computers. 
Comm-Rad, Atlanta, has had a test sys- 
tem installed in West Dade County in 
Florida since March 1991. 


If you're looking for a high-quality mic with the features you need at a price you can afford, 
Shure has the answer. Three mics designed to fit the needs and budgets of practically any 
user and built tough to give you the reliability you've come to expect from Shure. 


885TT DTMF — QUALITY THAT’S AFFORDABLE. The 885TT gives you an unbeatable 
combination of economy, dependability, audio quality, and case of use. It's a continuous- 
tone DIMF microphone that sets new standards for value and performance. 
Features include: 
® Illuminated keypad — designed to last and requiring no extra wiring in most cases, 
* Million-Cycle Leaf Switch'"— a Shure exclusive, giving you longer trouble-free use. 
* Positive tactile feel keys and audible tone to help make number entry 
easy and accurate. 
¢ Externally adjustable audio and DTMF levels for easy installation. 
* Tailored frequency response and Top-Talk Sound Channels ™ 
provide optimum clarity and intelligibility. 


890TT DIMF — THE PROGRAMMABLE CHOICE. The 890TT is a 
burst-mode DTMF microphone with all the features of the 885TT, 
plus programmable functions, including: 

¢ Auto-dial feature with ten memory locations (up to 16 digits each). 
¢ Last number redial. 

¢ Lithium battery keeps the programmed memory safe for years. 


590T - A DYNAMIC PERFORMER. The 590T. 
featuring a Shure amplified dynamic cartridge, is 
ideally suited to a wide range of mobile installations. 
Tailored frequency response provides optimum voice 
articulation while it discriminates against other 
sounds, The 590T is a workhorse designed to provide 
trouble-free service under the harshest conditions. 


ALL FEATURE THE SPEED, VERSATILITY AND COST- 
SAVINGS OF MODULINK® TECHNOLOGY. All three 
mics are part of Shure’s patented ModuLink System 1. 
Modular cordsets allow these mics to plug instantly 
into virtually all of the most widely used radio transceivers 
with no hardwiring — making installations and cable 
replacement, literally, a snap. Replaceable cordsets also help 
reduce inventory and lower repair costs. 


THE FINAL WORD ABOUT QUALITY. A: Shure commitment to quality is 
not simply talk. You'll be able to see and feel the quality of our mics as soon as 
you pick one up. Because we test them tougher, our mics last longer and perform better. 


CALL 1-800-257-4873. We'll rush you a free catalog explaining, in detail, all the features 
and benefits of Shure Communication mics and a complete radio compatability chart, 


COMMUNICATIONS PRODUCTS 
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News 


TGA signs on RCCA 
as nationwide rep 

TGA Systems, Atlanta, has selected 
RCCA as its nationwide representative 
for its paging terminal equipment and 
paging products. RCCA, Atlanta, has 
more than 70 sales representatives na- 
tionwide and concentrates on business 
and government agencies that sell and 
use land mobile products. 


Bird presents awards 


to top distributors 

Bird Electronic, Cleveland, has 
named three distributors to its 10° Club 
for outstanding performance. Awards 
went to M. Hutton, Dallas; Tessco, 
Hunt Valley, MD; and Henry Radio, 
Los Angeles. Henry Radio received 
recognition for leading all distributors 
in accumulated Bird product volume. 


The neoprene on ring Seal helps 
revert moisture problems. 


re we Pre 


in OUT COMnma 


The spring loaded center aac 
outperforms and outlasts traditional 
leaf contacts. 


The whips are trimmed from the 
top down for quicker and more 
accurate installations. 


3900-B River Road Schiller Park, Illinois 60176 708-671-6690 or 800-648-2800 
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E, F. Johnson reaps 
state transportation pact 

E. F. Johnson, Minneapolis, has re- 
ceived a contract from the Washington 
Department of Transportation for its 
Multi-Net trunked radio system. The 
six-year project includes four phases. 
The first phase includes 25 sites in the 
western part of the state and more than 
$00 mobile and portable transceivers. 

By the completion of phase four, 
there will be more than 3,000 radios in 
operation statewide. 


Seaboard names rep 

Seaboard Electronics, New Roch- 
elle, NY, and Carlsbad, CA, has se- 
lected Technical Services Company, 
Lombard, IL, to represent its product 
line, Seaboard products include long- 
range telemetry systems for remote 
location protection, transmitting mea- 
surement data, monitoring and control- 
ling of equipment, mobile equipment 
protection and mobile personnel 
protection. 


Ram, Simware team 
to provide data software 
Simware, Ottawa, Ontario, has 
signed a pact with Ram Mobile Data, 
New York, to market connectivity soft- 
ware for Ram subscribers accessing 
IBM mainframe applications from 
PCs. The software will increase reli- 
ability, speed and response time. 
Simware is packaging the software 
for Ram subscribers with its 
SplitSecond software for remote PC- 
to-mainframe data communications 
and its SimPC software for easier ac- 
cess to 3270 mainframe applications. 


Dataradio teams up 
with GRiD Systems 

Dataradio, Atlanta, and GRiD Sys- 
tems, Fremont, CA, have combined 
mobile packet radio modems and 
laptop computers for data transmis- 
sion. The Fremont Police use the com- 
bined equipment. They have GRiD 
laptops mounted in their patrol cars 
and use Dataradio’s modem to trans- 
mit and receive data on the computer 
via radio signals. The modem and ra- 
dios are in the vehicles” trunks. 
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News 


Cellular survey: ‘Dealers in dark about digital’ 


Most equipment dealers lack knowl- 
edge about digital cellular telephones, 
according to a survey conducted by 
Herschel Shosteck Associates, Silver 
Spring, MD. 

“The general lack of communica- 
tions by carriers with dealers suggests 
many carriers have yet to form clear 


Bomar answers your 
call for excellence 
with high perform- 
ance crystals 
designed for today’s 
leading tone/voice 


and digital/numeric pagers. Git rugged pager crystals are 
engineered to deliver superior performance. Performance that 
comes from over rey five years of experience. And 
performance backed b y a lifetime guarantee. Call now for 

ul information about our quality 
.delivered to you on the double! 


page after page of use 
products.. 


201 Blackford Avenue, Middlesex, N.J. 08846 


CALL TOLL FREE 


1-800-526-3935 


plans for introducing digital to the mar- 
ket,” Dr. Herschel Shosteck said. 

Should this lack of communications 
continue, Shosteck anticipates early 
market confusion. He foresees that the 
confusion will contribute to what he 
anticipates will be a slower adoption 
of digital than popularly assumed. 


FAX TOLL FREE 


1-800-777-2197 


Circle (76) on Fast Fact Card 


84 Mobile Radio Technology September |992 


CMA matures, boasts 
20-year history 

The Communications Marketing 
Association (CMA) was created 20 
years ago when a small group of in- 
dustry members met and formed a 
group to promote discussions among 
representatives and manufacturers. In 
1989, distributors were invited to at- 
tend for the first time. 

CMA’s aim is not to make policy 
or to lobby for any particular purpose. 
Its goal simply is to serve as an idea 
exchange forum, as well as to promote 
conversation with competitors and 
sales people from across the country 
all in the same setting. 

The group’s meetings are handled 
by volunteers and sponsorship of ses- 
sions and materials. 

The 20th annual CMA meeting is 
set for Nov. 12-15 in Reno, NV. The 
conference includes formal training 
sessions covering the latest radio com- 
munications products and informal 
interaction sessions. 

Independent representatives, 
manufacturers and distributors from 
all facets of the industry and from 
across the United States attend CMA’s 
conference. CMA emphasizes the pro- 
ductivity that can be achieved through 
cooperation and communication 
among various groups in the two-way 
industry. 

For more information, contact Gene 
Johnson at 818-442-0784. 


Motorola recognized 


for crime prevention support 

Motorola, Schaumburg. IL, was hon- 
ored by the National Crime Prevention 
Council for its support as a key cor- 
porate partner in the development of 
two nationwide crime prevention 
programs. 

The programs were designed to help 
consumers and law enforcement 
groups prevent violence, drug abuse 
and other community-level types of 
crime. 

Motorola contributed to an anti- 
crime booklet, “Stop the Violence, 
Start Something.” The mobile radio 
company funded a community crime 
prevention kit that provides  infor- 
mation on prevention. i, 


THE WORLD'S FINEST PROFESSIONAL ANTENNAS FOR 


SCALA 900 MHz MULTIPLE ADDRESS RADIO SYSTEMS 


Enjoy top performance and maximum reliability from your 900 MHz Multiple Address Radio System, using Scala/Kathrein 
fixed-station antennas. The full range of directional and omni types includes collinears, panels, logs, yagis, slots and half-parabolics. 
Most models include rugged fibreglass radomes to insure reliable operation in icing conditions, a very important consideration at 
900 MHz. Designed by Scala and Kathrein, manufactured by Scala in the USA and backed up by Scala's 35-year reputation for the 
finest customer service, these antennas are "preferred by professionals" around the World for optimum system performance. 


We will gladly help with antenna selections and array designs to meet your special needs. 


OMNIDIRECTIONAL ANTENNAS 

Model Gain Bandwidth 
UBO-900 (K-7511641) 0 dBd 860-960 MHz 
OGB3-900 (740-251) 3 dBd 890-960 MHz 
OGB6-928 (740-195) 6 dBd 928-953 MHz 
OGB6-900 (K-7516641) 6 dBd 890-960 MHz 
OGB9-900 (740-189) 9 dBd 890-960 MHz 
SL-8 Paraslot® 11.5 dBd 928-953 MHz 


ru 
jo. 


Type 

Radome-protected Collinear Dipole Array 
Radome-protected Collinear Dipole Array 
Radome-protected Collinear Dipole Array 
Radome-protected Collinear Dipole Array 
Radome-protected Collinear Dipole Array 
Radome-protected Eight-Bay Slot Array 


I<<<<<| 


DIRECTIONAL ANTENNAS 

Model Gain Bandwidth F/B Pol Type 

TY-900 10 dBd 890-960 MHz 20 dB YAGI 

RY-900 10 dBd 890-960 MHz 20 dB Radome-protected YAGI 
CL-900 8 dBd 800-960 MHz 35 dB Radome-protected LOG 
LP10-900 (K-732261) 10 dBd 790-960 MHz 25 dB Radome-protected LOG 
BP6-900 (A-6335641) 6 dBd 870-960 MHz 25 dB Radome-protected PANEL 
BP9-848 (740-217A) 9 dBd 790-960 MHz 20 dB Radome-protected PANEL 
BP11-875 (740-028) 11 dBd 790-960 MHz 20 dB Radome-protected PANEL 
BP13-875 (A-633061) 13 dBd 790-960 MHz 20 dB Radome-protected PANEL 
BP16-875 (740-215) 16 dBd 790-960 MHz 20 dB Radome-protected PANEL 
MF-900 14 dBd 890-960 MHz 23 dB MINIFLECTOR® 

PR-900 18 dBd 890-960 MHz 25 dB PARAFLECTOR® 


SCALA ELECTRONIC CORPORATION 


P.O. Box 4580, Medford, OR 97501 (USA) Phone: (503) 779-6500 Fax: (503) 779-3991 
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distributing 
FOR ALL YOUR 


CELWAVE 
PRODUCTS 
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CELLFLEX® Ciosed 
cell foam dielectric with low 
density & high velocity 


AVAILABLE IN 
2” 7/8” 1:58” 


LLFLEX © foam - 
stranded inner conductor, ex- 
cellent flexibility, low loss 


AVAILABLE IN 1/2” 


SANTA FE can 
CUT TO LENGTH & 


INSTALL CONNECTORS 
REELS or BOXES 


FULL LINE OF 


CELWAVE 


BASE ANTENNAS 
MOBILE ANTENNAS 
DUPLEXERS 


SANTA FE distributing 
800-255-6595 


14400 West 97th Terrace 
Lenexa, Kansas 66215 
913-492-8288 Local 
913-894-2136 Fax 
WE CAN FILL YOUR 


NEEDS WHETHER 
LARGE OR SMALL 
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| A CT update 


New certified technician exam procedures 
offer convenience, 60 test sites nationwide 


By Thomas Green 


During the May 7 ACT volunteer 
leadership council meeting, council 
members decided 
to contract with 
Plato Professional 
Development 
Centers to admin- 
ister the NABER 
technician certifi- 
cation test. 

The new proce- 
dures have been 
streamlined. 

> More test sites—Candidates can 
choose from 60 test sites across the 
country. 

Because there are more test sites, 
the amount of travel time, travel ex- 
pense and time away from work will 
decrease. 

> Continuous testing—lInstead of 
administering tests once every few 
months, Plato conducts tests Monday 
through Friday throughout the year. 

Registration time has been de- 
creased. Once candidates register 
with NABER, they can contact the 
testing center immediately to make an 
appointment. 

> Immediate results—Instead of 
waiting four to eight weeks for exam 
results, candidates will be given their 
scores as soon as they complete the 
exam. 

Because a substantial number of 
employers are requiring NABER certi- 
fication during the job application pe- 
riod and for career advancement, both 
the candidate and the employer will 
benefit from having immediate access 
to test scores. 

> Re-examination—A candidate 
who fails the exam can register with 
NABER again and retest during the 
same week. 


Green 


Green is an instructor and communications man- 
ager of communications electronics at Ranken 
Technical College, St. Louis. He is ACT's volun- 
teer leadership council chairman, ACT, the As- 
sociation of Communications Technicians, is a 
membership section of NABER, the National As- 
sociation of Business and Educational Radio. 


» Computerization—Taking the 
test on the Plato system of microcom- 
puter workstations is casy. 

Users are not required to have mi- 
crocomputer experience. Before taking 
the exam, an introductory lesson fa- 
miliarizes the candidate with Plato 
system operation, 

The Plato system has an easy-to-use, 
touch-sensitive screen that allows the 
candidate to answer questions simply 
by touching the proper area on the 
workstation screen. 

Although NABER has made signifi- 
cant changes to the exam procedure, 
the exam’s overall quality and content 
will remain the same. 

Moreover, the NABER Certification 
Examination Study Guide will contain 
150 sample questions (the actual num- 
ber on the exam) that help to pinpoint 
those areas where candidates may need 
additional study. 


Newsletters 

All of NABER’s individual member- 
ship section newsletters are being 
folded into the association’s magazine, 
Business Radio, 

Accordingly, material for ACT’s 
TechTalk and TechTalk Plus newslet- 
ters will appear in Business Radio as 
the “Benchwork” and “Test Yourself” 


columns. 


24 HOUR RECORDING 


We just put 24 hours of 
information into a single, 
easy to handle, easy to load, 
easy to store VHS tape. 

Introducing the TEAC CR300 
series communication recorders. They 
combine the convenience of 24 hour recording on a 
single VHS tape with the fixed-head reliability of open 
reel recorders. 

The CR300 series can record up to 20 individual 
channels of audio. With TEAC’S VHS format your 
recordings are protected inside a compact cassette. 
So, you don’t have to worry about all the problems of 
handling and storing tape reels. 

Additionally, our single VHS transport design 
saves space, making it the perfect choice for desktop 
and rack mount installations. The reliability and per- 
formance of the CR300 series is enhanced by the 
features you'd expect from open reel recorders like 
serial, parallel and redundant operation. And you can 
configure the CR300 series to meet virtually any sys- 
tem requirement. 

So, if you're looking for 24 hours the reliable way in 
one convenient package call TEAC, the leader in com- 
munication recorder design. 


THE 
RELIABLE 
WAY 


From the company that set the standard for 
VHS fixed-head recording. 


TEAC, 


Information Products Division 
TEAC AMERICA, INC., 7711 TELEGRAPH ROAD, MONTEBELLO, CA 90640, {213} 726-0303 EXT. 461. 
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Cellular service expansion draws industry opposition 


The FCC has received a petition that 
requests permission for cellular carri- 
ers to offer private, non-common car- 
rier services, such as personal commu- 
nications services (PCS) and dispatch 
services over their cellular systems. 
The petition was filed by Telocator, a 
Washington, DC-based trade associa- 
tion largely composed of common car- 
rier system operators and licensees for 
experimental PCS systems. 


Two trade associations based in Ar- 
lington, VA, the Council of Indepen- 
dent Communications Suppliers and 
the Special Industrial Radio Service 
Association, filed a joint statement 
with the FCC in opposition to 
Telocator’s request. 

The statement cites federal law that 
prohibits common carriers from pro- 
viding dispatch services and regulatory 
and compelilive reasons why common 


Trade group asks FCC to license wide-area systems 


The National Association of Business 
and Educational Radio (NABER) has 
petitioned the Federal Communica- 
tions Commission provide for the li- 
censing of wide-area private land mo- 
bile radio systems to Business Radio 
Service (BRS) eligible entities and spe- 
cialized mobile radio (SMR) systems. 

According to current FCC rules, a 


NABER document reads, wide-area 
systems are permitted for all catego- 
ries of eligibles except SMR systems. 
Additionally, remote stations in wide- 
area systems licensed by BRS licens- 
ees are authorized only on a secondary 
basis. Regional SMR systems using the 
same frequency are not permitted with- 
Oul a waiver. 


carriers should not be allowed to use 
their resources to duplicate services 
provided by private radio licensees, 

In addition, the statement reads that 
if cellular carriers have excess capac- 
ity that could be devoted to providing 
private services, the FCC should con- 
sider reallocating some of the cellular 
spectrum for private radio so everyone 
can apply for licenses to use it. 


MTEL asks for license 


for national wireless web 
Mobile Telecommunications Tech- 
nologies (MTEL) has filed a petition 
asking the FCC the 930MHz-to- 
931MHz band for a new nationwide 
wireless network. The high-speed mes- 
saging service envisioned by MTEL 
would serve portable palmtop and 
notebook computers, as well as ad- 
vanced pager-sized messaging devices. 


615 C Wheat Lane « Wood Dale, IL 60191 


U.S.A. 


Le pay 


are sprouting up 
all over North America 


Available up to 96’, TITAN self-support 
towers offer an unbeatable combination of 
quality and versatility at a price that makes 

them an outstanding value. 


TRYLON 


ve! 


2 4g 
hae 


MANUFACTURING CO LTO 


> 0. BOX 185, 21 HOWARD AVE. ELMIRA. ONT CANADA N3B 226 
TEL (519) 669-5421 FAX (519) 669-8912 
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From our industry leading surface mount filters to our time-proven rotary and fixed pad attenuators, 
Trilithic is your source for a complete family of RF and microwave components. Our strict quality assurance 
standards apply to all product lines, whether your application is for high reliability military or field- 


tough commercial items. In addition, Trilithic’s high stock volume ensures competitive pricing and 
availability, so call us toll-free at 800-344-2412, and get acquainted with our family. 


lm 


Prfhon mount fillers 


| niin lus 


Bushlealton allenualors Reolany slef allenualors 


as 


Prgeammatle slefy | | atedbe allenualoxs Microwave coauul 


allonsanlont allenmalons 
@ TRLITHIC 


9202 East 33rd Street @ Indianapolis, IN 46236 
Phone: 317-895-3600 1-800-344-2412 FAX: 317-895-3613 
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Movie, TV alliance faults FCC Report and Order 


The Alliance of Motion Picture and 
Television Producers (AMPTP) has 
asked the FCC to reconsider some as- 
pects of its Report and Order in PR 
Docket No. 91-62 amending rules for 
the Motion Picture Radio Service. 

The Report changed the name of the 
radio service to the Video Production 
Radio Service (VPRS). AMPTP wants 
it renamed as the Motion Picture and 
Television Radio Service. The alliance 
finds the FCC-initiated name-change 
“arbitrary” because the rulemaking 
proceeding sought no public comment 
on a name change. 

The alliance wants the FCC to ex- 
press more stringent limits on license 
eligibility than the Report provides. It 


wants only parties that provide actual 
production-oriented support services to 
entities eligible for licenses under the 
previous rules to be extended eligibil- 
ity under the new rules. 

For example, the alliance wants the 
FCC to proclaim persons producing 
documentaries, special programs, mu- 
sic videos, educational programs and 
commercials as eligible for licenses. 

According to AMPTP’s document, 
an entity that provides sandwiches to a 
production company could obtain a 
license in the renamed VPRS. Such 
liberal eligibility could lead to spec- 
trum congestion and be against the in- 
terests of VPRS licensees engaged in 
production activities. 


Groups comment on changes to licensing, reporting 


The National Association of Busi- 
ness and Educational Radio (NABER), 
Alexandria, VA, has filed comments 
with the FCC on PR Docket 92-78, 
which seeks to amend Part 90 of the 
FCC’s rules concerning end-users and 
mobile licensing information. 

According to association president 
E.B. “Jay” Kitchen, “NABER supports 
the commission's efforts to make the 
licensing process more efficient and 
less costly for applicants. However, 
NABER is concemed that the provi- 


sions set forth in the commission’s 
current proposal would actually slow 
down the licensing process and hinder 
the coordinator’s current ability to 
amicably resolve frequency disputes 
and correct applications before they 
ever reach the commission.” 

The Special Industrial Radio Service 
Association (SIRSA) and the Council 
of Independent Communications Sup- 
pliers (CICS), both based in Arlington, 
VA, support the proposals to eliminate 
additional licensing and reporting re- 


SIRSA asks FCC to relax 
900MHz loading rules 


The Special Industrial Radio Service 
Association (SIRSA) has asked the 
FCC to relax its loading requirements 
for licensees operating on 900MHz fre- 
quencies allocated to the Industrial/ 
Land Transportation Pool. 

A SIRSA statement explains that the 
majority of these licensees are major 
corporations using their systems to 
conduct internal business communica- 
tions so that goods and services may 
be provided to the American public as 
efficiently as possible. 

The Washington, DC-based trade 
association encourages the commis- 
sion to “recognize present-day eco- 
nomic and technical realities” and to 
grant a two-year extension for the load- 
ing deadlines. 


quirements imposed on specialized 
mobile radio (SMR) system operators. 

Nevertheless, the two trade groups 
urged the FCC to recognize that the 
lure of additional spectrum may tempt 
otherwise law-abiding SMR operators 
to use less than exacting methods in 
determining their mobile loading. Ac- 
cordingly, SIRSA and CICS have rec- 
ommended that the FCC require any 
assertions regarding loading data be 
sworn to and signed under penalty of 
perjury. 
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the US. on diskettes ora single CD-ROM, fui 
* NEW! Open format capability tor 
accessing a variety of international 


Send for our free brochure today. 


EDX ENGINEERING, INC. 


PO. Box 1547, Eugene, OR 97440, 503 345-0019 
FAX 503 345-8145 


Propagation analysis software for your PC gives vou the fast, easy, economical way to see 
the sites for your transmitting antenna without leaving your computer 


* Programs RPATH "and SHDMAP* for point-to-point and area-wide 
propagation analysis including terrain obstacle loss. 

* Multi-color 2-D and 3-D plots of field strengths, received power 
levels, and terrain elevations on your VGA sereen or plotter 


* Effective tor FM and TV broadcast, paging, cellular, two-way 
radio, MMDS, SMR, PCN and microwave. \ 
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3.) Plot of freld strength 


COMMUNICATIONS: 
We've Got What It Takes. 


General Communications offers you 
the largest inventory of GE two-way radios. 


Our sales support staff is never too busy to meet your needs. 
For big orders or small, call:General Communications. | 


800-356-3200 


INDUSTRY SECURITY PUBLIC SAFETY 


= Full GE-authorized service support center 
™ 48-hour turnaround on most repairs 
=™ Certified factory-trained technicians 
™ Custom engineering 


GENERAL 2 
COMMUNICATIONS, INC. GD wore sion 


Distributors of Mobile Communications Equipment 


5157 Anton Drive ® Madison, WI 53719 ® FAX: 608-274-2080 ® 608-271-4848 
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COMTELCO INDUSTRIES _. 


Why Pay More For a 
Premium Antenna? 


Base Loaded Antennas 


UHF/VHF 3dB $12.50 ea. 
UHF 5dB $15.25 ea. 


Shock Spring Version Also Available 


* Heavy Duty Construction 


« Waterproof 


* Corrosion Resistant 
* Fits TAD/NMO Mounts 
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Pen ABS Housing 
for 


Step Seal 
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Steel 

Spring with 
Plated Brass | 
Contact 


Nickel/Chrome 
Plated Brass Base 


Call For Free Product Data Book 


1-800-634-4622 Fax (708) 790-9799 
Quality Products Made in the USA since 1978 


O Ring Seal 


Comtelco Industries, Inc. 
501 Mitchell Rd., Glendale Hts., Illinois 60139 
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Reduced 800MHz loading requested for rural areas 


Three trade associations jointly have 
asked the FCC to reduce loading re- 
quirements for exclusive-use 800MHz 
radio communications systems in rural 
areas. They asked that applicants for 
systems in the 806MHz-to-82]MHz 
and 851MHz-to-865MHz bands be 
permitted: 

» to obtain exclusive use of con- 
ventional channel assignments based 
on a loading criterion of 35 mobiles 
per channel. 

» to include fixed transmitters in 
the “mobile loading” category. 


» to obtain trunked channel assign- 
ments based on a loading criterion of 
50 mobiles per channel. 

> to certify that a minimum of 35 
mobiles per channel will be in opera- 
tion on trunked channel assignments 
within five years of license grant date. 

The loading request was filed by the 
Council of Independent Communica- 
tions Suppliers, the Special Industrial 
Radio Service Association and the 
Telephone Maintenance Frequency 
Advisory Committee, all based in 
Arlington, VA, 


Private carriers seek exclusivity at 9}00MHz 


Through its Association for Private 
Carrier Paging (APCP) membership 
section, the National Association of 
Business and Educational Radio 
(NABER) has asked the FCC to allo- 
cate certain 900MHz private carrier 


paging frequencies for exclusive use 
by individual licensees in given areas. 
All private carrier frequencies pres- 
ently are allocated for shared use by 
multiple licensees. NABER is based in 
Arlington, VA. 


FCC extends deadlines for 900MHz SMR loading 


The FCC has issued a notice in PR 
Docket No. 92-17 to extend the load- 
ing deadlines for Phase I 900MHz 
trunked SMR systems. 

The commission will grant al! 
trunked SMR licensees in the 
806MHz-to-901 MHz and 935MHz-to- 


940MHz bands a two-year license re- 
newal at the end of their initial license 
periods. At the expiration of the two- 
year renewal, licensees will be re- 
quired to meet the loading require- 
ments usually associated with the ini- 
tial five-year license. 


UHF-TY channel-sharers receive FCC reminder 


The Federal Communications Com- 
mission has issued a public notice 
about shared use of UHF-TV channels 
by private land mobile radio licensees. 
The notice includes a list of TV sta- 
tions requiring protection and their sta- 
tion coordinates. It reminds radio us- 
ers to maintain fixed mileage separa- 


tions from the transmitter sites of af- 
fected TV stations. The notice reads 
that questions about existing opera- 
tions may be telephoned to the com- 
mission at 717-337-1411 or directed to 
the frequency coordinator for the par- 
ticular radio service. 


FCC grants four licenses for air-to-ground telephone 


The FCC has granted licenses to four 
of six applicants for authority to offer 
air-to-ground telephone service. The 
four companies are American Skycell, 
Clairtel Communications Group, In- 
Flight Phone and Mobile Telecommu- 


nications Technologies. Still pending 
are applications filed by Jet-Tel and 
GTE Airfone, which operates an air- 
to-ground telephone service under an 
experimental license. oy 


ST 


COMEX 92 - 


The Premier 
Exhibition for 


Mobile 
Communications 


Wembley Exhibition Centre, London, UK. 
22 -24 September 1992 


COMEX 92 is the only established exhibition dedicated to 
mobile communications products and services where every 


sector of the industry is represented. 


In conjunction with the exhibition will be an in-depth 
conference exploring the technology, marketing, regulatory 
and management issues which will affect those involved in 
the mobile communications industry as well as those who 


use the products and services over the next decades. 


If you want to know about mobile communications - 
COME TO COMEX- See the latest technologies, evalute the 
products and services, find out how mobile communications 
can benefit your business. 
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Frametrack Limited. Keswick House, 207 Anerley Road, London UK, SE20 8ER 
Tel: +44 (0)81-778 3343 Fax: +44 (0)81-778 8402 


Private Mobile Radio 


Mobile Phones 
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Paging Systems 


Mobile Data 
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ew products 


Wideband Tx, Rx antenna 
covers 100kHz to 1.3GHz 


Readers’ choice 


Of ail the new products and services in the February issue, the ones re- 
printed here generated the most reader requests for additional information. If 
you missed them the first time, here is your opportunity to acquire more 
information on them: Just circle the corresponding Fast Fact Card number on 


the card found in the back of this issue and mail the card to us. 


ACSSB transceivers cover 
the 220MHz band 

Model ESP500 ACSSB transceiv- 
ers operate in the 220MHZ-to- 
222MHz band. Three versions are 
available from SEA that feature 
field-programmability, CTCSS en- 
code and decode, time-out timer and 
busy lockout programmable on a per- 
channel basis. Model ESP525DB is a 
four-channel version with an internal 
front-firing speaker and talk-around 
switch. Model ESP525DH is a 20- 
channel version with a built-in mo- 
dem. All three versions are dash- 
mount radios. 
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Ceramic notch filter boasts 
low insertion loss 


The SP9318 cellular site ceramic 
notch filter from Decibel Products al- 
lows system B extended range to re- 
ceive 835MHz-to-849MHz frequen- 
cies while filtering out 845MHz-to- 
846.5MHz system A band frequencies. 
The filter features low insertion loss in 
the B-extended band and must be used 
in conjunction with a bandpass win- 
dow filter. 
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Solar electric generators 
come in 12Vdc, 24Vdc units 

The Mini Sun Pak solar electric 
generators suit low- to moderate 
power requirements and come in 
12Vde and 24Vdc configurations 
with outputs starting at SW. The 
Photocomm units include a 20-day 
maintenance-free battery as a reserve 
for use in inclement weather. 
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A wideband transmit and receive 
antenna from Ace Communications 
spans 100kHz to 1.3GHz. The an- 
tenna has eight horizontal radials, 
eight diagonal radials and a vertical 
top whip element. Input power rating 
is 200W with 500 impedance. The 
antenna comes with N and BNC con- 
nectors and 50 feet of coax. 
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Mobile data kits allow radios to interface MDTs 


Mobile data kits from Midland 
LMR enable its VHF and UHF Syn- 
Tech XTR radios and its model 70- 
9150 800MHz radios to interface with 
Kustom DXT and KST MDTs and 


Dataradio MRM and MDLC modems. 
The kits can be factory-installed in new 
radios or be retrofitted to existing ra- 
dios in the field. 
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Computer-generated data includes HAAT, coverage contours 


Computer-generated topographical 
and radiation data for the two-way, mi- 
crowave radio and broadcast industries 
is available from Hartech. The con- 
sulting company can generate path 


profiles, HAAT calculations and cov- 
erage map contours. Services include 
needs assessment, radio system design, 
system specifications, cost estimates 
and economic analyses. 
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UHF mobile antennas feature European style 


Three mobile antennas from Allgon 
in the 1SOMHz-to-450MHz range fea- 
ture European styling in black stain- 
less steel. The antennas come with 


cutting charts for tuning the frequency. 
The low-profile antennas have a per- 
manent base mount. 
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-Superhighw, 


September 22, 1992 
at Telocator's Annual Convention, 
Mobile Communications Marketplace 


Sponsored by Mobile Radio Technology 
and Telocator, The Personal Communications 
Industry Association 


he world may be evolving into the global village, but we are 

still traveling a bumpy road into the information age. Today's 

existing web of cellular, mobile radio, paging and telephone 

networks does not constitute the kind of powerful informa- 
tion infrastructure that we envision—no more than the thousands 
of US dirt roads in the early 1900s made a national highway 
system. 

The fact is there will be no electronic superhighway in America 
until our wireless and landline networks are interconnected, guaran- 
teeing the affordable delivery of voice, data, text and video to every 
person, home and business. 

Join us for this one-time executive forum on what is being done to 
speed new interconnect arrangements that will benefit customers of 
both the landline and wireless networks, the economic impact of new 
network capabilities, how they will boost service revenues, new plans 
afoot to resolve “number scarcity” and whether regulatory changes are 
keeping pace with today’s new interconnection push. 


Call 800/326-8638 or send a fax to 202/467-6987 to register. 

Seating will be limited at this one-time only executive forum. $125 for 
Telocator members with convention registration, $250 for non-mem- 
bers with convention registration. 
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Tuesday, September 22 
San Francisco 
The Moscone Center 


8:30 AM 

Interconnecting 

America's Electronic Superhighway 
Chairman: 

Don Bishop, Editorial Director 

Mobile Radio Technology 

and Cellular & Mobile International magazines 
Intertec Publishing Corp, 


9:00 AM 

Where the Network is Going— 

and What It Means for the Wireless Industry 
Moderator: 

Tom Mateer 

Manager of Strategic Development, Sprint 


Don Gayton, Engineer, Glenayre Electronics 

Gary Jones, Director of Business Development, 
PCN America 

Clyde Smith, Director of Technology 

Development & Service Applications, 

Bell Atlantic Mobile 

Harry Young, Director of Wireless Interconnection, 
Bellcore 


10:30 AM 
Coffee Break 


10:45 AM 

Looking Ahead: The Economic Impact 

of New Network Capabilities 

Moderator: Andrew Roscoe, President, EMCI 


Joe Kellagher, Consultant, Arthur D. Little, Inc. 
John Reddy, Chairman of College of Business, 
Penn State University 

E.Y. Snowden, Area Vice President, Pacific Bell 


12:15 PM 
Keynote Luncheon 


2:00 PM 

The Numbering Maze 
Moderator: Kurt Maass 

Vice President, McCaw Cellular 


Jim Dombrouski, Vice President of Technical 
Operations, Skytel 

Fred Gaechter, Member of Technical 
Staff-NANP, Bellcore 

Marsha Ochs, Director of External Affairs, 
McCaw Cellular 


3:30 PM 
Coffee Break 


3:45 PM 

The Regulatory Agenda 
Moderator: Kevin Kelley 
Vice President, Qualcomm 


Debra Lagapa, Attorney, Morrison & Foerster 
Ray Kimball, Attorney, Ross & Hardies 
Mitchell Wilk, President, Wilk & Associates 


Get Control. 


Remote Control, of up to 16 Channels. 
Radius M200 or Maxtrac 300 Series Radios. 


The CP] model MCR IO remote and MCR10P interface panel will allow you 
to remote control Radius or Maxtrac radios, up to sixteen channels, over any two 
wire voice grade circuit. 

The MCRIO remote control system provides LED displays for remote 
channel indication, channel up and down buttons, PTT indicator, on-hook PTT 
capability. monitor button and indicator, intercom capability between parallel 
remotes and the radio, scan control button and indicator for those radios so 
equipped and speaker volume control. 

Features 

+ Simpie installation . No soldenng. cutting or crimping 
+ Provides remote channel indication 

* Does not require 8308 option 

+ Remote transmissions heard over radio speaker 


* Radio transmissions monitored on ramate speaker 
+ Uses any two wire vaice grade circurt 


BIR 


ATTENUATORS AND LOADS 


We earned our position as 
the leading Bird distributor 
with a big inventory, good 
prices, quick delivery and 

service. We would like to ia 
earn your business... ae HOXAN 
please call today. = | ICON 


HENRY | amos 
RADIO 


LARSEN 
2050 S. Bundy Drive 


1186 Commerce Drive « Richardson, TX 75081 
(214) 437-5320 - FAX (214) 437-5360 - (800) 869-9128 


Circle {88) on Fast Fact Card 
ALSO IN 


 WATTMETERS, Bae 
ELEMENTS, (ein 


ASTRON 
BECKMAN 
CENTURIAN 
CUSHCRAFT 
FANON 


sii MAXON 
Los Angeles CA 90025 OPTO 
Toll Free: 1-800-877-7979 PIPO 
Or: 1-310-820-1234 

FAX: 1-310-826-7790 RADIUS 
TEMPO 


UNIDEN 
YAESU 
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New products 


Desoldering station 
features upgradability 


The MBT 101 self-contained 
desoldering station can be upgraded to 
perform SMT and through-hole compo- 
nent installation or removal. The Pace 
unit includes a desoldering pump and a 
solder extractor. The unit meets or ex- 
ceeds military and civilian EOS/ESD 
standards and military standard 2000. 
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Programmable attenuators 
cover wide range of specs 


More than 850 programmable attenu- 
ators with 50Q impedance and more 
than 100 models with 752, impedance 
are available from JFW Industries. 
The units are available in a wide range 
of specifications with various features 
such as high frequency range; phase 
constant: wideband; and fast switching 
speed, 
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THERE'S 
ONLY 
ONE, 


San Francisco 
September 21-25, 1992 


There's only one... 


The largest display of cellular, paging and PCS in the United States. 
The most comprehensive educational programming in the personal communications 
PLUS, two special pre-convention seminars: 


Networks of the Future 

Opportunities in Mobile Data MOBILE 
For more information, call (800) 326-8638 or (202) 467-4770 COMMUNICATIONS 
Telocator's Annual Convention A A A MARKETPLACE 


Circle (90) on Fast Fact Card 


New products 


VHF crystal portable comes 
with boom mic 


The PCI-Vox 
crystal-controlled 
1W portable radio 
offers hands-free 
operation and 
comes with a 
headset and boom 
mic, The Tekk 
radio has one 
channel and fits in 
a user's shirt 
pocket. 
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Coverage analysis module 
computes Carey contours 

The coverage analysis module for the 
Professional Transmission Planner soft- 
ware from H2A Communications com- 
putes FCC FM, TV and Carey curve 
contours for as many as 360 radials from 
a transmitter. The module plots the con- 
tours to a variety of output devices. 
When the module is combined with 
Communications Data Services’ terrain 
data, it will compute radial HAAT and 
plot radial coverage. Plots can include 
field strength levels, total losses, Fresnel 
zone shadowing and terrain elevations. 
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LCD frequency counter measures to 600MHz 


The MFJ-346 10-digit frequency 
counter from MFJ Enterprises mea- 
sures frequencies to 600MHz. It uses a 
9V battery or 12Vde with optional ac- 
cessory. 
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One Reason You 
Need CESCO... 


Universal 
Grounding Kit 
Carry one size of 
hardware for most 
field installations! 
Special Value- 
Call For Details! 


..And 2,343 More. 


¢ Antenna Covers & Mounts 


Our catalog is filled 
with over 2.000 ¢ Coaxial flardware 


prodiicts for all ¢ Fastening & Grounding | lardware 


* Guy Hardware 


your tower and 
¢* Hand Tools 


anienna nevas — 


at prices you cant © Tower Lighting Hardware 


Painting Supplies 


afford to pass up 4 
¢ Safety Equipment 


Call Or Write For Your Free Catalog 


CESCO 


Obstruction warning beacon 
boasts 360° coverage 


The FlashGuard obstruction warning 
beacon from EG&G Electro-Optics 
features three high-efficiency linear 
flashlamps with their own parabolic 
reflector. The medium-intensity bea- 
con offers 360° coverage with a mini- 
mum of line input power. The lighting 
unit suits obstructions from 200 feet to 
1,000 feet tall and can be placed along 
the tower or at the apex. 
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Communications Equipment & Service Corporation 
PO Box 97D #45 Grice Drive © Powell, OH 44005 
(Ola Sao-3744 © J-80 642-798 © PAN (G14) B4b-URO4 


CESCO — We're Reaching New Heights. 
Circle (91) on Fast Fact Card 
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Person-to-Per 
Building Your 


Communications Future 


Sponsored by 


October 28-30, 1992 
The Grosvenor Resort 
Orlando, Florida 


Be there on October 28-30 when our industry's most 
knowledgeable technical, regulatory and marketing 
experts gather to ensure cellular's future in the wireless 
world. 


This national forum will thoroughly air the views 
of everyone who has a stake in the future of wireless 
communications. 


Get the inside track to market-rich opportunities 
bringing the cellular and data industries closer. How 
new mobility and intelligent network initiatives affect 
the future. The latest in fraud control. Spectrum wars. 
And much more. 


Don't miss this premier event. Understanding the 
true progress of personal communications is now 
absolutely critical. Not knowing can cost us plenty. 


Everyone who is responsible for planning and 
managing the rapidly expanding wireless world, 
or marketing its services, will benefit from this event. 


Seating will be limited. 
Call Tina Rubin now at 800/458-0479 or send her 

| a fax at 312/922-1408 for complete information. 

Early registration is $395. After September 1, $495. 


Keynote Speaker 
Thomas E. Wheeler 
President & CEO 

CTIA 


Keynote Speaker 
John DeFeo 
President & CEO 

US WEST NewVector 
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Meet and share ideas 
with these industry 
leaders and many more 


Michael Altschul, General Counsel, CTIA 
Lee Franklin, President, Pac Tel Cellular 
Wireless Data Division 

Allen Salmasi, Vice President of Cellular 
Products, Qualcomm 

Dr. Gene Caccianmani, Senior Vice President, 
Hughes Network Systems 

Joseph O'Neil, Vice President & General 
Counsel, U S WEST NewVector 

William J. Laggett, President, Centel Cellular 
Tomas Isaksson, President, Ericsson 

John Dion, General Manager of PCS Services, 
GTE Mobile Communications 

Richard Lynch, Vice President-Network, 

Bell Atlantic 

Michael Grohman, Network Product Marketing 
Manager, IBM Information Network 

Anil T. Kripalani, Technology Planning 
Director, AT&T Network Systems 

Conferlete Carney, Vice President, Information 
Technology, GTE Telecommunication Services 
Martin S, Brutosky, President, Systematics 
Telecommunications Services Inc. 

Michael Hirsch, Vice President of Technology, 
CTIA 

William Adler, Executive Director of Federal 
Regulatory, Pacific Telesis 

Gerard J. Flynn, Director, Wireless 
Communications Laboratory, Nynex Science 

& Technology Inc. 

Richard Siber, Director of Mobile 
Communications, BIS Strategic Decisions 
Joyce V. Gab Kneeland, Vice President Customer 
Service & Administration, United States Cellular 
Harry E. Young, Director, Wireless 
Interconnection, Bellcore 

Lee H. Davies, Director of Telecom Industry 
Marketing, DEC 

Dennis Bishop, President, Bishop & Associates 
Barry E. Goodstadt, Senior Consultant, 

Arthur D. Little, Inc. 

Michael Guidry, President, Guidry Group 
Rhonda L. Wickham, Editor, Cellular Business 
Richard Vento, Vice President, Sales & 
Marketing, Objective System Integrators 

Noel Kaplan, President, Ankap Corp. 

Richard S. Aguirre, Vice President, Sales & 
Marketing, SCS Mobilecom 

Konstantin Zsigo, President, General Cellular 
Robert Koblovsky, Vice President of Sales & 
Marketing, Telular 

Lloyd A. Gribbin, Director, International Mobile 
Engineering & Operations, BellSouth 
Enterprises 

Ralph Lenz, Partner, Technology Futures 
Gordon Quick, General Manager, GTE 
Telecommunication Services 

Lon Levin, Vice President, Regulatory Counsel, 
American Mobile Satellite Corporation 

Jack Farrell, Vice President of Sales 

& Marketing, OKI telecom 

Mark Nielsen, President, Subscriber 
Computing, Inc. 

Andrew Roscoe, President, EMCI 

Martin Singer, Director of Worldwide Product 
Management, Radio Telephone Systems Group, 
Motorola 

Anthony P. Setchell, Director, Global 

Telecom Strategy, DEC 

Keith Lietzke, Director of New Products, EDS 
Personal Communications Corp. 

Victor Pavlenko, Vice President, U S WEST 
Spectrum Enterprises 

Phil Leavitt, President, Continental Leavitt 
Chris Ryg, President, Communications Associates 
David Daniels, Manager of Fraud Control, PacTel 
Charles Brown, Director of Strategic Planning & 
Marketing, BCE Mobile 
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New products 


2W UHF hand-held comes 
with set of crystals 


The Procom 
UHF hand-held 
transceiver 
boasts 2W and 
two channels. It 
comes with one 
set of crystals 
installed for the 
first channel. The 
Fanon Courier 
radio includes a 
channel selector 
switch, adjust- 
able squelch con- 
trol with tone 
squelch on-off, 
volume control 
and jacks for an 
ac charger. A re- 
chargeable NiCd 
battery pack is 
included. 
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Tower lighting control system follows FCC, FAA rules 


The Auto-Remote system from Xcel 
Controls monitors, controls, reports and 
documents tower lighting and security, 
The hardware and software system fol- 
lows FAA and FCC regulations. The 
Control & Sentry Panel offers modular 


control to fit specific needs. The stand- 
alone system controls and monitors as 
many as eight beacons. Alarm relays 
are included for each beacon, ob- 
struction light, photo-cell and flash 
malfunction. 
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Ac power line protectors react quickly 


The SPB ac power line protectors are 
UL listed and offer a one nanosecond 
component response time. The MCG 
Surge Protection units automatically 
reset after a transient has passed. 

Circle (244) on Fast Fact Card 


Digital voice logger offers simultaneous playback 


The digital voice logger from 
Magnasync features extensive storage; 
recall capability of as much as 10 years 


of data; simultaneous record and play- 
back of telephone and radio messages; 
and instant retrieval of data. 
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Mobile command center boasts self-contained design 


A 45-foot tractor trailer houses the 
self-contained mobile emergency com- 
mand center from Skaggs Telecom- 
munications Service. The mobile cen- 
ter features a fully equipped operations 
center, technical command center, con- 
ference center, convenience modules 
for purposes such as snack areas, a 
bathroom and a rest and sleeping mod- 
ule. The center includes radio, tele- 
phone, computer, antenna, video, audio 
and power systems. 
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Paging, management system 
features inventory control 

The communications resource man- 
ager paging and management system 
for a multi-user networked 486 micro- 
computer environment handles inte- 
grated customer service, billing, inven- 
tory and switch interface functions. The 
Subscriber Computing system in- 
corporates cellular, paging and CT-2 
capabilities on the same system and 
hardware. 
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a 
, Radio 
Model 813A Ident 


Now there is a compact, affordable Morse code identifier that's 
perfect for Common Carrier, Maritime, Aviation, Land and Amateur 


radio identification. Introducing the Securitron Model 813A, 
The Model 813A features multi-mode operation, field replaceable 
memory, adjustable audio and programmable code speed, tone 


and repeat interval ... 


all in a rugged miniaturized design. For 


complete details on the Model 813A, contact Securitron today. 


(408) 263-6434 


Securitron Company « P.O. Box 32145, San Jose, Colt , 
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EVER WISH YOUR 
EQUIPMENT WOULD 


CALL YOU 


BEFORE IT 


FAILS? 


If It’s Monitored By ProTek— It Will ! 


Any equipment (including pumps, 
generators, transmitters receivers, 
repeaters and system controllers of all 
types) can be monitored by ProTek. 

In addition, key site conditions such as 
tower lights, AC power, intru- 
sion alarms, smoke detectors 
and others can be monitored. ProTek’s 
built-in relay outputs can be used to 
automatically control equipment at the 
site, 


Unique programmability allows 
the user to create a sophisticated closed 
loop control system capable of auto- 
matic alarming. ProTek’s inputs accept 
contact closures and DC voltages. The 
user defines input limits, time delays, 
qualifiers and relay outputs to be 
controlled. Any active input can be 
programmed to place an alarm call. 


An integral modem and speech 
synthesizer allow ProTek to alert 
you to inputs out of limits by calling a 
person, pager or computer (up to 8 
phone numbers in any combination). 
You can call ProTek from any tone 
telephone and it will tell you the actual 
value of any input (in volts, watts or 
high/low level). Using the telephone, 
you can control all relay outputs and 
listen to audio inputs. 


Profek js field-expandandable — up to 129 inputs. 


ProTekjr |as |4 inputs and 8 outpuls. 


Time-stamped event recording 
(stored in non-volatile memory) helps 
pin-point intermittent problems. Best 
of all, no special computer software is 
required to program the unit — any 
Video Display Terminal can be used 
since all user-friendly screen software 
is resident in ProTek. 


To find out more about the ProTek 
family of Monitor, Alert and Control 
Systems, give us a call at (919) 876- 
8294 or FAX (919) 876-5666. 


PaGeleK 


The Monitoring and Control Experts 
2801 Spring Forest Road 
Raleigh, NC 27604 


Visit us at MCM, Booth #745. 


GUSTLER 


G7-150 Series 
148-174 MHz 
Omnidirectional 


Fixed Station 


MECHANICAL 


@ Gain.. ® Length... 
7dBd 15 feet 4inches 
@ VSWR... ® Weight... 
3MHz under 10 Ibs. 
1,53 1 


@ Wind Survival... 


@ Connector... 100 mph 
Type N Female 
@ Mounting... 
® Lightning Up to 2 inch 
Protection... mast 


Direct ground 


CALL NOW 
800-327-9076 


IN TEXAS CALL COLLECT (817) 325-1386 


HUSTLER, INC. 


One Newtronics Place 
Mineral Wells, Texas 76067 
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New products 


Paging encoder sports 
remote control option 


The PE-1000 paging encoder has a 
DTMF remote contro! capability op- 
tion. The Communications Special- 
ists RC-1 remote control adapter al- 
lows DTMF from a remote location. 
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Cellular channel monitor 
decodes Tx HEX data words 

The Cellscope 2000 cellular radio 
diagnostic monitoring system's soft- 
ware enhancement decodes in real 
time every HEX data word sent over 
any cellular radio channel. The TSR 
Technologies system logs and dis- 
plays statistics; monitors user-select- 
able channels and scanning; and moni- 
tors base station and follows specific 
calls. The menu-driven software in- 
cludes pop-up windows. 
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Battery kits fit 
cellular bag phones 
Bag phone battery kits for most 
cellular transportables are available 
from Multiplier. The kits come with 
2.3Ah lead acid battery and ac charger. 
Circle (281) on Fast Fact Card 


Horizontal mount holds multiple equipment 


The Floormaster horizontal mount 
from Gamber-Johnson holds multiple 
communications equipment in place, 
The mount fits between a vehicle's 
seats or over the hump, depending on 
vehicle style. Front panels of the 
equipment face upward. Two to five 
radios, control heads or other equip- 
ment can be mounted. The mount is 
made of 11 gauge steel. 
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Mobile communications tower 
can be erected in minutes 


The hydrau- 
lic quick-el- 
evated tower 
from FWT can 
be elevated in 
less than two 
minutes and 
comes in 
heights to 80 
feet. The tower 
resists twist and 
sway. 
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Fume extractor has 
1,000W motor 


The Pace 
Mini-2 fume 
extractor has a 
1,000W motor 
and a combi- 
nation filter 
that houses 
HEPA and 
carbon ele- 
ments. Filter 
condition is 
monitored 
constantly, and 
a warning light 
indicates a filter needs to be changed. 
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Feme-X-Tractor » 
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Power amplifier suits 
paging, cellular systems 


The PIGA-33 2W Class A linear 
amplifier covers LOMHz to 1 ,OOOMHz. 
The Trontech unit features 30dB gain 
and suits paging services, cellular radio 
systems and test systems. 
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Mic cordsets plug into 
transceivers 


Cordsets that 
are compatible 
with Ericsson 
GE MDS, 
Yaesu Vertex, 
Kenwood and 
Relm _trans- 
ceivers are 
available from 
Shure Broth- 
ers. The 
ModuLink 
mics plug into 
most brands of 
radios. 


PEDEreneeey 
55 £3 £2 | 
Oe3m 
L7=] s~=] 9-0] 
| p> fore] | 
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Communications shelter withstands 120mph winds 


The Communications Building from 
Elite Buildings features polyurethane 
foam structural panels and a minimum 
R-! 1 wall and roof insulation, as well as 
R-21 insulation in the floor. The shelter 
withstands | 20mph winds, roof loading 


UHF portable transceiver 
meets military, EIA specs 


Model EPU 414 
OA 4W and four- 
channel portable 
transceiver from 
Bendix/King cov- 
ers the 450MHz- 
to-512MHz range. 
The UHF radio 
meets military 
standard 810C, D 
und E, as well as 
EIA and Forestry 
Service specifica- 
tions for shock and 
vibration. The ra- 
dio scans SO chan- 
nels per second, 
features a DTMF 
automatic number 
identifier and has programmable fea- 
tures. The unit includes CTCSS and 
CTCSS on a per-channel basis. 

Circle (225) on Fast Fact Card 


of 95 pounds per square foot and earth- 

quakes witha zone 4 seismic rating. The 

equipment shelter can be ordered with a 

variety of exterior sidings, including 

metal, aggregate, brick stucco and wood. 
Circle (217) on Fast Fact Card 


Vehicle routing system offers 
up-to-the-minute status 

The Roadshow version 6.0 vehicle 
routing and scheduling system software 
handles route status monitoring, ve- 
hiclere-dispatching, five-day routes and 
multiple week delivery cycles. The 
Routing Technology Software man- 
agement system provides up-to-the- 
minute status monitoring for every ve- 
hicle in the fleet. 
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Power inverters employ 
overload protection 

De-to-ac power inverters from Tripp 
Lite incorporate frequency-controlled 
output, overload protection and high 
peak capacity. Model PV 600FC has 
600W of continuous output power, 
Model PV !200FC offers 1,200W of 
modified sine wave output power, po- 
larity protection and a remote on-off 
interface. 
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CURED 


G6-450 Series 
450-470 MHz 
Omnidirectional 


Fixed Station 


ELECTRICAL MECHANICAL 

@ Gain... @ Length... 

6dBd 87 inches 
@ VSWR... @ Weight... 

8MHz under 16 Ibs. 

1.5.1 

®@ Wind Survival... 

@ Connector... 125 mph 

Type N 

Female @ Mounting... 

Up to 2 inch 

@ Lightning mast 

Protection... 


Direct ground 


CALL NOW 
800-327-9076 


IN TEXAS CALL COLLECT (817) 325-1386 


HUSTLER, INC. 


One Newtronics Place 
Mineral Wells, Texas 76067 


Circle (97) on Fast Fact Card 


September 1992 Mobile Radio Technology 103 


SMR 
Antennas 
From 


¢ On Glass 
* Mag Mount 
¢ Roof Mount 


3 


ANTENNA 


Your Communications Resource 
P.O. Box 550999 « Dallas, Texas 75355 
Toll-Free 1-800-527-9366 
Fax (214) 278-5981 
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When you've had all the snap, 
krackle, and pop you can take on 
your simplex radio system, don't 


give up hope. 


Zetron's Model 19 Simplexor 
simplex repeater extends the 
range of your simplex radio 


New products 


Ear audio receiver 
enables discreet monitoring 


The ELS2000 
Earhanger audio 
receiver fits most 
hand-helds and al- 
lows discreet 
monitoring of ra- 
dio transmissions. 
The Sonic Com- 
munications ear- 
piece is light- 
weight. 
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Updated trunk software 


supports more subscribers 
The Console 4.0 software from 
Unipage supports four times as many 
subscribers as the previous version. The 
software provides additional functions 
for users with large systems and mul- 
tiple trunk frames. The program oper- 
ates faster than its predecessor. 
Circle (241) on Fast Fact Card 


17dBd gain panel antenna 
handles Tx, Rx on single unit 


The |7dBd gain 
PDI0219_ direc- 
tional panel an- 
tenna from 
Celwave suits ap- 
plications in the 
890MHz-to- 
960MH~z range. 
The wide band- 
width allows Tx 
and Rx ona single 
antenna. A side- 
fed dipole design, 
low-loss. stripline 
feed, vertical 
beamwidth. 
30dBd_ front-to- 
back ratio and 
500W power input 
are features of the 
62° antenna. The 
radome is housed 
in ABS plastic. 
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system simply, at low cost, and 
with no changes in your current 
radio system licensing. 


ZETRON 


12335 134th Ct. NLE. 
Phone: (208) 820-6363 


Eliminate the noise, 
call Zetron now! 


Circle (99) on Fast Fact Card 


Redmond WA 98052 
Fax: (206) 820-7031 
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Equipment shelter boasts 
flame-retardant design 

A flame-retardant equipment shelter 
from GFRC Shelters is manufactured 
with aconcrete aggregate exterior anda 
steel interior. It features a Unistrutequip- 
ment mounting system. 
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Tone remotes contain 
multifrequency options 

The TSR90 tone remotes from CPI 
Communications come with multifre- 
quency options for channel selection 
capability for a two- to !0-channel 
system. 
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High-powered isolator handles 500W input 


The I-41 30H isolator suits high-power 
paging communications applications 
and handles a 500W power input. The 
Sinclair Radio Laboratories isolator 
has a low insertion loss at 900MHz 
frequencies. 
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Panasonic 


* Synthesized (Programmable/Reprogrammable) 
— VHF (980 frequencies) — Cap Codes 
— UHF (400 frequencies) - Pager Functions 
— 900mhz 

* POCSAG Signaling Format 

* Up to 8 Address Capability 

* Vibrator Standard 


i P INTERNATIONAL, INC. DALLAS, TEXAS 
SS a EE) 


COMMUNICATIONS DIVISION 
Dallas, TX 75355-0999 Toll-Free 1-800-527-9366 FAX (214) 278-598] 
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P.O. Box 550999 
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| HUTTON CAN SUPPLY YOUR THRULINE WATTMETER NEEDS 


= Call HUTTON! 


«Rugged Reliable 

* Accurate ¢ Versatile Be 
* Easy to use 

« Affordable 


Bird quality in stock! Z 


Bird 43 


Hutton Communicarions 


4112 Billy Mitchell Drive ©5600 Oakbrook Pkwy.#280 
Dallas, TX 75244-2315 
214-239-0580 
FAX 239-5264 
800-442-3811 


Hutton National 


9810 FM1960 
Norcross, GA 30093 | Humble, TX 77338 


404-729-9413 | 743-446-4050 
FAX 729-9567 FAX 446-5779 


800-741-3811 800-325-8950 


Communications Works 
923 West 9th Avenue 
| Denver, CO 80204 
303-820-2929 
FAX 820-2809 
800-726-6245 


——_——— } 
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Programmable HF radio 
offers 10 channels 


The TW2000S HF SSB radios from 
Transworld offer 10 channels over the 
2MHz-to-20MHz range. Output power 
is 125W. The radios operate from a 
standard 12Vde source. 
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Dualband antenna covers 
wide bandwidth 


The KG _ 2/70 
dualband — glass- 
mount antenna from 
Larsen Antennas 
covers VHF and UHF 
over wide band- 
widths. The antenna 
operates as a half 
wave on VHFand as 
a collinear on UHF, 
providing 2.5dBd 
and 4dBd_ gain 
respectively. 
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Paging signal source benefits satellite system 


The PageLock precision satellite de- 
livered signal source and oscillator from 
ISS Engineering replaces the high-sta- 
bility oscillator in the paging base sta- 
tion. The unit is combined with the 


Broadband RF Wattmeter— 
imitated but never improved. 


THRULINE is the first and 
only name in wattmeters. 


The Model 4304A wattmeter is 
accurate, versatile and easy to use. 


¢ Single element operation— 


no change necessary 
* Measures forward and 
reflected power 


® Measures 5-500 watts full 


scale on 5 power ranges 
¢ 25-1000MHz operation 


¢ Light weight, rugged construction 


PageSat 200 satellite receive system to 
eliminate frequency errors and reduce 
Maintenance costs, as well as to en- 
hance simulcast operations. 

Circle (486) on Fast Fact Card 


Call or write for more details on how THRULINE Model 4304A RF 
wattmeter can simplify your two-way RF equipment testing. 


Electronic Corporation 


30303 Aurora Rd., Cleveland. OH 44139 U.S.A. * (216) 248-1200 
TLX: 706898 Bird Elec UD »* FAX: (216) 248-5426 
WESTERN REGION OFFICE: Ojai, CA « (805) 646-7255 
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Grounding kit sports 
prepunched ground strap 

The universal grounding kit for ellip- 
tical waveguide and coaxial cables on 
towers includes a prepunched copper 
ground strap to fita broad range of cable 
sizes. The CESCO kit includes copper 
ground strap, instructions, 24 inches of 
grounding wire, special mastic tape, 
stainless steel hardware and electrical 
tape. Custom kits that meet specific 
needs are available. 

Circle (252) on Fast Fact Card 


Software enhances 
data radio networks 

The WaveGuide software from 
Motorola’s Mobile Data Division links 
PCs with wireless computing on most 
public shared and private data radio 
links. The software operates with 
Motorola's internal and external line of 
radio packet modems and DOS compat- 
ible computing devices. 

Circle (238) on Fast Fact Card 


TOWER LIGHT 
MONITORING 
SERVICE 


only $ 1 a day 


MEETS ALL F.C.C. REQUIREMENTS 
WE PAY UP TO $20,000 


IN F.C.C. FINES IF SYSTEM 
FAILS TO PERFORM 


COMMUNICATIONS 


1 800 375 4000 


Circle (103) on Fast Fact Card 


Base station adapter boasts 
8W audio amplifier 


The SC101 station control allows the 
operation of a mobile radio as a re- 
motely controllable base station. The 
Crescent Radio Electronics base sta- 
tion adapter features a 15A power sup- 
ply. tone remote interface, solid-state 
switching. extended local control and 
an internal 8W audio amplifier. 

Circle (242) on Fast Fact Card 


Vehicular amplifier permits 
clear signal transmission 


The Mobilcell bidirectional ampli- 
fier and repeater from Decibel Prod- 
ucts permits cellular portables to be 
used in a car without signal loss due to 
tinted glass and steel. It is designed to 
prevent dropped calls, ‘signal breakup 
and signal fading. 
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Voltage regulator suits 
rack-mount applications 

The LCR-2400 rack-mount line volt- 
age regulator controls varying input 
voltages from 87Vac to 140Vac to pro- 
tect sensitive equipment. The Tripp 
Lite unit features 2,400W output and 
14 ac outlets. 
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‘Building blocks’ serve remote control purposes 


Gronel Associates’ System MX8 
transmitter and receiver board are 
building blocks for remote control ap- 
plications. The boards control as many 
as eight relays over a two-wire circuit 
and a control distance in excess of 2 
miles. 
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RELIABLE 
2-WAY RADIOS 


For Quality manufactured 
mobile radiotelephones 
with technical support, 
custom software, 
widebandwidth, 
CTCSS tones, 
and cloneable 
CONTACT: 


TAD RADIO 


of Canada inc. 


509) 326-1511 


Fax (509)326-1430 Canada Ph(604)545-1150 
P.O. Box 10160, 612 N. Maple, Spokane, WA 99209 
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WACOM 


toss TRANSMITTER COMBINERS 
RECEIVER MULTICOUPLERS 
150-450-800 MHz 


DUPLEXERS and CAVITY FILTERS, 
including our patented B, B, CIRCUIT * 
FILTERS, for all bands within the frequency 
range of 30 to 960 MHz. Investigate this 
complete line of high performance products 


CALL 
817/848-4435 us 
g 


Ae a 
A by vy ith, 
CD WACOM PO. BOX 2184s 
PRODUCTS, INC. 


WACO, TEXAS 76702 + 817/848-4435 
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New products 


Battery maintenance system includes NiCd conditioner 


The HM System 90 battery mainte- 
nance system from JaBro Batteries 
analyzes, charges and conditions NiCd 
batteries and comes with various acces- 
sories. including software with full 
charge sensing algorithms. A universal 
adapter is available for the system that 
uses a clip lead interface and BCD 
rotary switch to condition four to 12 cell 
batteries. 
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Termination panels plug into remotes 


The JM de and tone termination pan- 
cls plug into de or tone remotes to 
various E. F. Johnson conventional! and 
trunking mobiles when used as control 
stations, The CPL Communications 
remote panels offer remote and location 
operation: separate Tx and Rx amplifi- 
cation: and monitor and PTT functions. 

Circle (216) on Fast Fact Card 


NETLINK 


Radio Data System 


Integrated packet-radio modem and high 
quality data transceiver 
Data rates of 1200, 4800, 9600, or 19200 baud 
Serial and parallel |/O 
Many applications including remote telemetry 


Terminal | Remote Terminal 


GLB ELECTRONICS, INC. 


151 Commerce Pkwy., Buffalo, NY 14224 
Fax: 716-675-6742 


Tel: 716-675-6740 
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Vehicle tracking system offers 
custom management 


The Fleetservice vehicle dispatch and 
location systems from Auto-Trac of- 
fers fleet owners a custom-designed 
fleet management system. The system 
uses sitellite, radio and computer tech- 
nology to improve fleet dispatching, 
tracking and safety. The system can 
locate cach vehicle in the fleet instantly 
to within 60 feet of its location and 
dispatch vehicles with accuracy. The 
system accommodates existing CAD 
Systems, 
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AUTOMATIC NUMBER IDENTIFICATION 
ANI DECODERS 


DURABLE 8 
DIGIT CAPABILITY 
FOR LARGER, 
DEMANDING 
SYSTEMS WITH 
RS232 PRINTER 
PORT. 


J INSTANT MOBILE IDENTIFICATION 

(J DISCOURAGES SYSTEM ABUSE 

— DTMF SIGNALLING FORMAT 

— CHOICE OF SYSTEMS AND OPTIONS 
(. QUALITY AT COMPETITIVE PRICES 


ANI ENCODERS 


SMALL SIZE OFFERS 
4 DIGIT CODE 
CAPABILITY WITH 
OVER 3000 
COMBINATIONS. 


CALL BRAMCO FOR DETAILS ON OUR QUALITY LINE 
OF SIGNALLING PRODUCTS. 


9676 N. LOONEY RD. 
P.O. BOX 1482 
PIQUA, OHIO 45356 
PH.[513]773-6255 
FAX.[513]773-8003 


ANI SYSTEMS 
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Unity gain antennas span 
27MHz to 54MHz 


Unity gain roof- 
and body-mount 
antennas from 
Mobile Mark 
cover 27MHz to 
54MHz and come 
with a quick dis- 
connect feature. 
The models in- 
clude a spring- 
loaded center 
contactor and O- 
ring seal. The 
mobile antennas 
fit Motorola TAD/ 
TAE mounts and 
a %-inch hole. 
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Alphanumeric display 


enhances mobile transceiver 

The FMD mobile radio includes up- 
grades such as a system keypad and an 
alphanumeric display. The Ericsson GE 
model offers unlimited individual call 
capability. The eight-character display 
allows users to assign names for sys- 
tems and groups. The FMD radios meet 
APCO 16 specs and military standard 
810C and D, 
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Touch screen console 
includes enhanced features 


The Touch Terminal display used on 
the ACCESS color touch screen con- 
sole includes upgraded features from its 
predecessor. The Aytee terminal in- 
cludes a larger screen, better display 
resolution and conveniently located 
operator controls. 
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Walk-in equipment cabinet meets custom specs 


The 900 series walk-in cabinet from 
Professional Systems can be installed 
above or below ground. The equipment 
housing is available to meet custom 


Belt loop extends radio case 
4 inches below user’s waist 

A belt loop for carrying cases from 
A.W. Enterprises extends a case 4 
inches below a user’s waist, allowing a 
comfortable toting position for the user, 
as well accessible access to equipment 
carried on the waist. The belt loop and 
carrying cases are made of durable 
leather. 
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UHF receiver multicouplers 
satisfy custom needs 

The Custom Line of UHF receiver 
multicouplers from Antenna Special- 
ists includes two basic designs—a base 
tray style and a tower amplified model. 
Users can specify the exact components 
to meet their system requirements. Four 
different preselector filters are avail- 
able to meet precise frequency band, 
insertion loss and attenuation criteria. 
Power division options span four-way 
to 64-way configurations. 

Circle (278) on Fast Fact Card 


specifications such as cabinet dimen- 
sions, hardware, ventilation systems and 
equipment mounts. 

Circle (269) on Fast Fact Card 


UPS system regulates 


ac voltage 

The Omni 1350Lan features | ,200W 
and combines ac voltage regulation ina 
network compatible UPS system. The 
Tripp Lite unit corrects low voltage 
brownout conditions without switching 
to battery power. The UPS charges the 
battery during brownout conditions. 
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POLICE 


Cali to receive a brochure on all 
RadioMate Models: 


1-800-346-6442 
FAX 510-676-3387 


HARD HAT 


BIKE 


RadioMate Distributed by: 


J Specializing In 
SP Company HEADSETS 
Telecommunications 
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New products 


Self-tuning radio demodulates signals 


The R-10 communications test re- 
ceiver finds and demodulates signals. 
The Optoelectronics self-tuning unit 
features a built-in speaker and BNC out; 
50Hz-to-5,000Hz demodulation; and 
search and lock-on modes. 
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Splash-proof headset works in moderate to high noise 


A splash-proof headset with a strap- 


radio signals in moderate to high noise, 
The T.E.A. headset has a PTT switch. 
Model 2495 has a noise-canceling elec- 
tret mic; model 1412 is submersible to 
10 feet. 
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Leather cases boast protective padding 


Cellular telephone cases are available 
from db Mobile in soft ful! grain black 
leather. The cases have a protective 


padding inside and come with a leather- 
covered bell clip. 
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LOOK WHAT PRIMUS HAS IN STOCK FOR... 
SAME DAY SHIPPING TO YOU 


cushcraft/Signals 


CUSHCRAFT /SIGNALS HAS A FULL 
LINE OF ANTENNAS FOR ALL YOUR 
RADIO NEEDS. THESE HIGH QUALITY 
PRODUCTS ARE OFFERED AT VERY 


COMPETITIVE PRICES. 
PERFORMANCE 
ANTENNAS 


* BROADBAND ARRAYS 
* RINGO RANGERS 

* YAGIS 

* MOBILES 

*CELLULAR ,.,, 
*ULTRALINK CABLE 


mg primus 
ELECTRONICS CORPORATION 
800-435-1636 (IL) 800-892-1413 FAX 800-767-7605 
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on boom mic allows the monitoring of 


UHF broadband antennas 
cover 406MHz to 512MHz 


The XXX-S- 
450 UHF broad- 
band disguised 
antennas suit most 
Ford, Chrysler and 
GM models and 
offer rugged, 
taper-ground and 
solid stainless steel 
masts. The STi- 
CoO antennas 
cover a minimum 
20MHz — band- 
width in the 
406MHz-to- 
S!12MHz range. 
The fender-mount 
vehicular antennas 
resemble AM/FM 
entertainment ra- 
dio antennas. They are weather-sealed 
for protection against moisture and 
corrosion. 
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New AOR 
Scanner 


1000 Channels. 
500KHz- 
1L300MHz 


COMMUNICATIONS 
10707 E. W6th St. Fishers, IN 46038 


Toll Free 800-445-7717 


Visa and Mastercard = == 
{ |raenirees| 
7 OA ed} 


PAAIAI?/ Sy “ a 
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Wideband portables feature 
front keypad controls 


Model 70-165 
VHF and model 
70-265 UHF FM 
portable trans- 
ceiverscome with 
a function keypad 
and LCD as stan- 
dard. The 48- and 
99-channel hand- 
helds have built- 
in 40-channel- 
per-second scan. 
RF output in the 
Midland LMR 
portables is 5W 
switchable to 1W 
in VHF models 
and 4W switchable to |W in UHF. Both 
have front keypad controls. 
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Ac power line protector 
features low profile 


Model 415 ac power line protector 
from MCG Surge Protection features 
alow profile and field repairability, The 
protector responds in less than one nano- 
second and features impulse filtering. 
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Tone termination panel comes 
in 4, 6, 8, 10 channels 

The TTP-Multifunction tone termi- 
nation panel comes in four-, six, cight- 
and 10-channel configurations from CPI 
Communications. The panel includes 
LED indication of PTT, monitor and 
channel. 


TTP + Mufotuscian 


H3m8 Haren yey psy (TENN TORING Cee SHRED L389 IN, HINey ree 
® © ® 


prt MON 
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Speech inversion scrambler suits most radio systems 


The ST-20 inversion scrambler from 
Selectone features small size and low 
power consumption. The unitcontains a 


clear/ciphered input as the only user 


control. It suits most radio communica- 
tions systems, including trunked sys- 
tems and repeaters. 
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Feature allows retrieval of alphanumeric messages 


The Page Listen feature allows sub- 
scribers to listen and retrieve alphanu- 
meric messages. The MobileComm 
feature allows subscribers to review or 
resend messages up to three days old 
from a standard Touch-Tone phone. 
Page Listen is part of the company’s 


Nationwide Messaging Page Manage- 
ment option. Along with Page Listen, 
subscribers can use Page Hold, which 
holds messages foras long as two wecks; 
Page Release releases messages before 
Page Hold time expires: Message Saver 
is a voice mail service. 
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Vehicular repeater system suits EMS applications 


The EMS1000 vehicular radio re- 
peater system from Teletec enables a 
communications link to be established 
from a patient’s side via a portable radio 
with a DTMF pad. The system will 
repeat on all 10 UHF Med channels. The 
system allows the radio to operate as a 
regular simplex unit when communi- 
cating directly from the vehicle to the 
hospital. In addition to the Med chan- 


to your corporate account. 


ATA Information Systems, Inc. 


PayPro Electronic Bill Payment Services 


Never receive a 
late payment again! 


PayPro is the Electronic Funds Transfer system that automatically 
transfers monthly payments from your customer's personal check- 
ing account, Visa, Mastercard, American Express, or Discover card, 


nels, the system operates on any fre- 
quency from 450MHz to 480MHz. 
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Jf Improve cash flow 
Retain more customers 


Decrease your costs 


Call now to get started with PayPro! 


1-800-282-0031 
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Metal cabinet conceals dc power supplies 


The PR series de power supplies fea- 
ture crowbar protection, [C voltage regu- 
lation, automatic overcurrent protec- 
tion and full line isolation. The Tripp 
Lite supplies are housed ina dark metal 
cabinet and are available in 3A to 6A 


Sizes. 
Circle (233) on Fast Fact Card 


RF calorimeter measures 200W power 


Model 6091 calorimeter from Bird 
Electronic measures as much as 200W 
of de through 2.5GHz RF power. Re- 


VOX accessory comes in water-resistant case 


The Voxpak fits portables and comes 
in a water-resistant case. The Earmark 
VOX accessory reacts only to voice, not 
to surrounding noise, and it automati- 
cally adjusts to the noise in a user's 


working environment. 
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Return Loss Bridges 


RLBI1SO0 bridges are a high accuracy low 
cost solution to SWR measurements. They 
can be used with spectrum analyzer/tracking 
gencrator for swept SWR measurements. 


EAGLE RLBs have these features: 

@ Frequencys: .04 Mhz to 1.0 GHz 

e RF reflected port 

e High Power rating: Five watts 

® Rugged construction 

e High Directivity: up to 45 dB 

Model RLB150B1 .04-150 MHz......$259.00 
Model RLB150N3B 5-1000 MHz....$349.00 
FREE application note: "High Performance 
VSWR measurements ", call and ask for it! 


2 ae = SS TR 


P.O Box 9446 
Wichita, KS 67277 


(316) 942-5100 
Fax:(316) 942-5190 
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-UHF, 
Trunkin 
-Installs 


-Easy | 
-.003" 


sponse time is less than one minute to 
reach 97% of final reading. 
Circle (253) on Fast Fact Card 
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3 Mod@els availabl 


Repeater controller aids 
microwave multidrop systems 

Model 47MR multidrop repeater man- 
ager ties radio repeaters into a micro- 
wave system and features a four-wire 
audio port to provide the connection to 
the microwave or leased line path. The 
Zetron repeater controller includes a 
built-in RS-232 port, a built-in modem 
and programmability of as many as 20 
speed-dial numbers. 
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Trunked radio system 
supports UHF, VHF users 
The second-generation digital access 
system from Ericsson GE allows VHF 
and UHF trunked use. The trunked sys- 
tem features fault-tolerant capability. 
Circle (310) on Fast Fact Card 7a 


Disguised Decal 
Q this page just 
ds. 


HF, GPS, Ham} Cellular, tard 


inside wiridshigld.* "Stealithlike" 
inish blends into tinted WindsBields 
-Uniqueiinnovative designiprdavides fa 


aximumsecufi 
surveillante. 


or Ue i 


tallation On ingide of windshield 


14045 W. 66th Ave, Arvada Colorado 80004-9909 (303) 421-4063 Fax (303) 424-5085 
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Wall chart assists in antenna selection 


As an aid for its customers in select- 
ing the right antenna for vehicular 
installation requirements, Antenna 
Specialists offers a full-color illus- 
trated wall chart. The “Professional 
Mobile Antenna Guide” shows about 
150 mobile antenna models grouped 
by frequency range from lowband 
through 800MHz to 900MHz. 


Book explains facility planning 


Facility Planning for Communica- 
tions Centers by Alan Burton is a 71- 
page book that explains how to plan 
construction of communications dis- 
patch centers. The publication from 


The antennas are cross-referenced to 
vehicle mounting schemes such as on- 
glass, conversion mounts, */s-inch and 
Ys-inch hole mounts, trunk lid, mag- 
netic and other temporary mounts. In- 
cluded are antenna solutions for spe- 
cial applications such as transit, mo- 
torcycle and railroad uses. 

Circle {400} on Fast Fact Card 


Dispatch Specialists covers the use of 

consultants; site, interior and exterior 

considerations; alternative configura- 

tions; and standards and guidelines. 
Circle (402) on Fast Fact Card 


Handbook describes interference phase cancellation 


The IPC/92 handbook describes in- 
terference phase cancellation, a prac- 
tical method for suppressing interfer- 
ence that occurs at the same frequency 
as the desired signal or that occurs so 
close that application of conventional 
filters is impractical. The handbook 
from Microwave Filter describes the 
six most common interference prob- 


lems, 15 different examples, solutions 
and product instructions. Co-channel 
reception, ghosting due to reflection, 
in-channel harmonic reception, 
wideband noise across lowband chan- 
nels, undesired adjacent FM carriers 
and microwave in-band interference 
are areas discussed. 
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Catalog features soldering equipment 


An eight-page catalog describes the 
full line of Antex soldering equip- 
ment. The catalog, offered by M.M, 
Newman, [catures precision miniature 
soldering irons, standard size irons, 
temperature control stations, power 
supplies. various tips, sponge trays and 


stands. The catalog includes specifica- 
tions for each soldering iron, tempera- 
ture control station and power supply, 
as well as illustrations of the different 
lip styles offered. 
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INTERFERENCE LOCATION 


50 to 1000 MHZ 
Stuck Microphones 
Cable TV Leaks 
Jammed Repeaters 
& Cell Sites 


New Technology (patented) converts any VHF or UHF FM receiver into a sensitive Doppler shift radio 
direction finder. Simply plug into receiver's antenna and external speaker jacks. Models available 
with computer interface, synthesized speech, fixed site or mobile - 50 MHz to 1 GHz. Call or write 
for details 


DOPPLER SYSTEMS, INC. 


P.O. BOX 2780 (602) 488-9755 
CAREFREE, AZ 85377 FAX (602) 488-1295 
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One Tough 
Lightning 
‘Block 


Stronger Connector- 
Sturdier Mounting- 
Better Grounding- 

No Drip Penetration 


Improved IS-CT50 & IS-PT50 coax 
protectors, for 800-900/890-980MHz 
reciever/combiner. 


> >70dB attenuation of lightning 

> Multi-strike capabilty 

> Very low throughput energy 

> Large number/power of combined 
channels handled 

> Works on all equipment unlike 
de continuity protectors 

> Bulkhead mounting/grounding to 
1/4" thick panels 

> MIL SPECS: Meets 6' all angle 
drop test 


1500 models of coax, 
power and twisted pair 
protectors ... plus 
lightning/EMP and 
grounding solutions. 


KPolyPhaser 


2225 Park Place 
P.O. Box 9000 
Minden, NV 89423-9000 
(702) 782-2511 + (800) 325-7170 
FAX: (702) 782-4476 
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‘Computers will transform mobile radio’ 


Computers will transform mobile 
radio, according to 93.9% of the re- 
spondents to the February “What Do 
You Think?” questionnaire. Readers 


integrated with computers are reported 
in the following statistics with multiple 
responses adding up to more than 
100%: 


proved productivity, radio channel ef- 
ficiency and real-time response, report 
the majority of respondents. Radio data 
transmission is a thriving market for 


believe computers will transform mo- data and paging, according to 63.3% 


bile radio in the following capacities: TECHNOLOGIES of the respondents. 

¢ “Data communications will replace iene” Bie ctei Advantages and uses of data trans- 
as much as 80% of present voice traf- mission include: 
fic. It is faster and more accurate.” : . * “Cost reductions, simpler product. 

* “Digital technology improves the Paging BRA * “Radio data will replace some 
quality of Tx, Rx, processing and in- Mobile data 83.7% wireline communications. 
terface with other technologies.” terminals * “The need for real-time, error-free 

on i ake ible the ile . data transfer is needed in today’s busi- 

> awa make possible the mobile Aunoinatie: wanteln 75.5% are UR J 
bi location potas ie : 

* “More than 50% of all ‘over-the- * “Utility metering, data transmis- 
air’ signals will be digital within 10 Mobile radio 67.3% sion, street and highway mapping and 
years” . Cellular 51.0% vehicle performance tracking” are uses 

¢ “Mobile dispatch, mobile data, data for data transmission. 
interrogation.” Specialized mobile 51.0% * “Costs are much less than running 

* “Programming radios, passing data eae wireline and fiber.” 
through radio system for law enforce- Other 18.4% * “Cellular fax, paging phone num- 


bers, mobile message centers and real- 
time tracking” are uses for data Tx. 


ment, dispatching, persons and tag 
checks, data for utility users.” 
Technologies readers desire to be 


Using computers with radio-based 
technologies is advantageous for im- 


Cellular carrier info... 
as close as your computer! 


Send out a strong signal 
in your next direct mail 


campaign. 


Choose the most responsive 
names in the mobile 
communications industry... 
For your next mailing, rely on 
Mobile Radio Technology’s 
subscriber file to reach 24,106* 
qualified industry professionals. 


THE MSA/RSA DATABASE 


The same information you have come to rely on in 
Cellular Business magazine's “Calling All Carriers" in the 
May issue is now available on computer diskette. This 
directory includes carrier names, addresses, telephone 
numbers and fax numbers (when available) of the 306 
metropolitan statistical areas (MSAs) and 428 rural service 
areas (RSAs), The directory is available in ASCII format 
so that it can be adapted to any computer program. 
Complete on one diskette. 

EACH DISKETTE 

COSTS ONLY 

$25 


Be sure your sales message makes 
an impact and reaches the real 
decision-makers in the mobile 
communications industry. put 
Mobile Radio Technology's 
subscriber file to work for you. 


Mobile Radio 
‘Technology 


Call 800-543-7771 to order, or mail us this form. 


Cellular Business Products 
Attn: Joan Jackson 

P.O. Box 12901 

Overland Park. KS 66282-2901 


“12191 BPA 
Please send copy(ies) of the Database @ $25 
For more information, contact: 
Greg Hembree 

MRT List Rental 

PO. Box 12901 

Overland Park, KS 66282-2901 
Call —- 913-967-1872 

FAX 913-967-1897 


@INTERTEC 


PUBLISHING 


DIRECT 
| & 


LIST RENTAL SERVICE 


Were making a narne for you 


Add $5 for shipping and handling. 
S$ Enclosed Outside North Ainenca, add $15. 


Name 
Company 
Street (No P.O, Boxes) 


City State 
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7 P eople 


Appointments at RF Industries (RFI), San Diego: 

Les Perlman departs Particle Diagnostic, San Diego, as 
vice president of marketing to become marketing director 
at RFI. 

Ron Workman exits Loral, San Diego, as purchasing 
supervisor to become RFI’s director of purchasing. 

Larry Johnson leaves Loral as engineer technician to 
join RFI as chief design engineer. 

Terrie Gross departs Clinical Pharmaceuticals, San 
Diego, as data processing supervisor to become inventory 
manager at RFI. 

R.J. LaFay exits NCR, Tokyo, as product manager to 
become OEM sales representative at RFI. 


Appointments at Rochester Tel Mobile Communications, 
Rochester, NY: 

Michael Herron, a private contractor for Rochester Tel 
Mobile Communications, joins the company in outside 
sales, 

Michael Kristan exits RCI Long Distance, Rochester, 
a Rochester Tel subsidiary, as a customer care represen- 
tative to take a position in inside sales at Rochester Tel. 


Peter B. Rachor leaves British Telecom Mobile, Lon- 
don, as general manager of paging to join Mobile Tele- 
communication Technologies International, Jackson, MS, 
as vice president-Asia. 


William J. Laggett, president of Centel Cellular, Chi- 
cago, has been elected chairman of the Cellular Telecom- 
munications Industry Association (CTIA) board of direc- 
tors. He succeeds William B. Ginsberg, president of 
Cellular Communications, Laguna Hills, CA. 


Ted Rappapport, associate professor of electrical engi- 
neering at Virginia Tech, Blacksburg, VA, receives one 
of 15 Presidential Faculty Fellow Awards presented to 
outstanding young engineers, The award includes a grant 
of $100,000 per year for five years, administered by the 
National Science Foundation. 


Ann Mascione leaves A-line, Philadelphia, as credit and 
customer service manager to join Stinson Associates, 
Havertown, PA, as inside sales coordinator. 


Appointments at Uniden America, Fort Worth, TX: 

Pete Kavanaugh moves up from Midwest regional di- 
rector of sales and marketing in Uniden's Cellular and 
Paging Division to become the Paging Division’s vice 
president. 

Judy Mitchell advances from telemarketing sales man- 
ager for the Paging Division's domestic operations to 
become the division's international sales manager. 

Gary L. Ponzurick exits American Paging in St. Louis 
as general manager to become Midwest regional sales 
manager of Uniden’s Paging Division. 

David Dunlap departs PagePrompt USA in Los Angeles 
as operations vice president to join Uniden’s Paging Di- 
vision as West regional sales manager. 


New features* 


Options free 


, on the spot, anytime, 
anywhere. Verify ESN’s, MIN’s and SCM’s without 
connection to or removal of the cellular phone. 


CURTIS ELECTRO DEVICES 


Mountain View, California 
Call (800) 332-2790, FAX (415) 964-3574 


When The Spec Calls For Excellent 
Voltage Regulation, Low Noise, 
And High Efficiency, 

Call NEWMAR. 


oN BOLD poner COMER TyR 


converters to provide excellent voltage ren ilation, 
low noise, and high efficiency. Reliability is vital 
under continuous duty operation and high 
ambient temperatures. All these aspects were 
incorporated in the design of NEWMAR'S 
rackmount DC-converters. 


These units accept 48 VDC positive or negative 
input and produce pure 12 or 24 volt power. The 
solid state circuitry is conservatively designed and 
semi-conductors are selected and tested to 
withstand 100% more power than required during 
normal operation 


AE aA Ap 


RELIABILITY BEYOND COMPARE 
Phone: (800) 854-3906 =" FAX: (714) 957-1621 
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A 


A 


The Power to Communicate Anywhere 


Solar electric power: proven reliable 
on mountain tops around the world. 
Complete integrated systems. Mod- 
ules are ULe listed, 10 yr. warranty. 


Solar Electric Specialties 
P.O. Box 537, Willits CA 95490 


800 344-2003 


Siemens Solar Industries 


Circle (115) on Fast Fact Card 


Sound Technology 
Working for You 


The Sonic Throat 
Microphone allows 
hands free 
communication in high 
noise, severe 
environments. Police 
Special Operations and 
Fire Hazmat Teams can 
maintain radio contact 
under adverse 
conditions. 


Sonic Communications Inc. 
4 Colonial Center Box 287 
New Ipswich N.H. 03071 USA 
Tel: 603-878 1944 

Fox: 603-878 1773 


CALL OR FAX 

FOR MORE 
INFORMATION ON 
SONIC PRODUCTS 


Circle (116) on Fast Fact Card 
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t. alendar 


September 
1-3—International Mobile Communications Expo/Fall, Georgia World 
Congress Center, Atlanta, Contact: 303-220-0600. 


22-25—Mobile Communications Marketplace, Moscone Center, San 
Francisco. Contact: Telocator, 800-326-8638. 


29-Oct. 2—International Conference on Universal Personal Commu- 
nications, sponsored by IEEE. Loews Anatele Hotel, Dallas. Contact 
Dhawal Moghe, 214-684-4506. 


October 

8-10—Special Industrial Radio Service Association Annual Meeting, 
Grove Park Inn, Asheville, NC. Contact: Barbara J. Levermann, 703- 
528-5115, 


24-29—International Association of Chiefs of Police 98th Annual 
Conference, Detroit and Windsor, Ontario. Contact: 703-243-6500, 


November 

12-15—Communications Marketing Conference, John Ascauga’s Nug- 
get Hotel, Reno, NV, Contact: Gene Johnson, Vega Signaling, 818-442 
O782. 


20—Radio Club of America Annual Meeting and Awards Banquet, 
New York Athletic Club. New York. Contact: 201-652-6811. 


1993 


February 
[-2—AMTEX "93, AMTA‘s Marketing and Technology Conference and 
Exposition, New Orleans. Contact: 202-331-7773 


March 

3-5—Cellular Telecommunications Industry Association 1993 Win- 
ter Meeting and Exposition, Dallas Convention Center. Dallas. Contact 
202-785-0081 


21-24—Energy Telecommunications and Electrical Association *93, 
New Orleans Convention Center. New Orleans, Contact: 214-235-0655. 


23-25—International Mobile Communications Expo/Spring, Anaheim 
Convention Center, Anaheim, CA, Contact: 303-220-0600. 


April 
19-22—Supercomm ‘93 and Telocator Spring Conference, Georgia 
World Congress Center, Atlanta, Contact: 800-326-8638. 


May 

18-20—Vehicular Technology Conference, sponsored by IEEE Vehicu- 
lac Technology Society, Meadowlands Hilton, Secaucus, NJ. Contact: 
George D. Graul, 908-290-1128; fax 908-290-1932. 


25-27—RadioComm °93, Metro Toronto Convention Centre, Toronte. 


June 

29-July 1—Utilities Telecommunications Council 45th Annual Meet- 
ing, San Antonio Marriott Rivercenter and Convention Center. San An- 
tonio, Contact; Rita Clark. 303-621-7802 


July 
18-22—Koresiry-Conservation Communications Association, Jackson, 
WY. Contact; Don Pfohl, 602-644-3166, 


Th 


rofessional services 


[THE PORTABLE DEPOT. 


SPECIMLITING (8 GENERAL CLECTRIC PORTHELE SERVICE 


* FACTORY TRAINED TECHNICIANS « 
SURFACE MOUNT TECHNOLOGY + 
* FACTORY APPROVED NATIONWIDE « 
* PUBLIC SERVICE TRUNKING « 
* VOICE GUARD CERTIFIED + 
* MPD, MPA,TPX, PCS AND ALL CURRENT PRODUCTS « 
§, Route 2, Box 338C « Lynchburg VA 24501 


B 804-237-3427 


Jerry L. Simmons 


Communications Systems Consulting 
Land Mobile & Microwave Systems 


PO. Box 684 
Montgomery. 1X 77356 


Ph (409) 588-3200 
Fax (409) 586-4434 


Communications Technology Associates 


A diesen uf Hayes Seay, Mattern & Mattern, In 


PLAMMING AND DESIGN: 
* 2-Way Radio 

= wwe r/o 

© CAD/MOT/AVL/Paging 


PLUS: 

* Complete ASE Services 
= Bidgs, Towers, Pwr Sys 
« Structural Engineering 


Ter 3S 


GE PORTABLE SERVICE 
* FAST TURN 
* WARRANTY Yi 
© $37.00 be/2 hr, MAX 
* PARTS GE LIST 
* RETURN UPS PAID 


Smith Communications Service 
2121 Parrish Ave., Owensboro, KY 42301 


= 


502-683-0936 


Advertising ratos in Mobile Radio Technology's Classilled Sec- 
lion are $69,00 por column inch, per insertion, with trequency dis: 
counts available. Thare is a one inch minimum. 

Ads larger than one inch are sized in Ya-inch increments and 
dilled accordingly, as duleremned by total size of the ad, including 
ruled borders and rounded up to the nearest % inch 

Blind box ads jrepias sent io MAT lor forwarding) are $3000 
and Fast Fact reader service numbers are available for $2500 per 
Service ing mseror fo Cover processing and handiirg costs 

Colo’ deterred by MAT on an issus-by~ssue basis 


No agency ciscounts are allowed for Classfied advertising 

Contact Carla Gamino al (303) 762-1249 or tax (303) 762-0069 
to place your ciassiled ad Or send your advertising matenals and 
order to Lisa Cunningham, Mobile Radio Technology. Classifiog 
Advertising Dopartmont, 9800 Metcall, Overlanc Park, KS 66212 


Business Opportunity 


+++ BUSINESS FOR SALE «++ 


Motorola Service Shop 
13 yrs. of established business success 
2 mountain top sites 
Paging System - Company Owned 


Cellular Phones 
Sales & service of all major brand comm. equip 
Located in So. West Wyoming 
85 miles from Salt Lake City, Utah 


CALL JUDY 307-789-2058 


@ ALIGHTNING 
PREVENTION 
+ SYSTEMS 


STATIC DISSIPATION AND 

GROUNDING SYSTEMS 

FOR COMMUNICATIONS TOWER SITES 

2048 Cross Keys Road, Berlin, NJ 08009 
FAX 609-767-7547 © (909) 767-7209 

Don’t Wait Until It's Too Late! 


COMMUNICATIONS CONSULTING SERVICES 


10 Woodbridge vain heeon) COMMUNICATIONS 
eee a CONSULTANTS, INC. 


Toll-Free: (800) 247-4796 + FAX: (908) 636-7260 
Offices Nationwide and International. 


SHAFFER & ASSOCIATES, 
Consulting Engineers 
LAND MOBILE/ MICROWAVE 
System Design Propagation Anilysis 
RFP/RFQ Analysis = Type Acceptance Testing 
Bid Specification Development 
TOM L. DENNIS, P.E. 
3050 Post Oak Bivd.. Suite 1700 


Houston. Texas 77056 
Tel. (713) 621-4499 Fax. (713) 621-5751 


Communications Engineering Services, P.C. 


Coverage Predictions ¢ Terrain Auilysis 
Propagation Studies 
Computerization of Manual Engineering Systems 
Site Selection * Frequency Allocations 
FM, TV, Land Mobile. Cellular. Paging Services 


Richard L. Biby, P-E. 
6105-G Arlington Bivd. Falls Church, VA 22044 USA 
(703) 534-7880 
Fax: (703) 534-7884 root@comm-data.com 


Cellular services 


PHILA., PA., SO. JERSEY 


$200 Commission 
METROPHONE 

Professional on-site installation 

Warranty service on all brands. 


ADVANCED CELLULAR OF PHILADELPHIA 
800-233-0013 » IN PA 215-322-4600 


Help wanted 


CELLULAR 
OPPORTUNITIES 


National openings for experienced 
Cell Site Techs, Switch Tech, and 
other TECHNICAL PERSONNEL 
at all levels within Cellular Commu- 


INC. 


$125 


nications. Locations in a number of 
markets. 


LAWRENCE PERSONNEL 


1000 Valley Forge Circle 


King of Prussia, PA 19406 qs 


215-783-5400; 215-783-6008 (FAX) 
COMMUNICATIONS RECRUITMENT SINCE 1957 


PORTABLE 
TECHNICAL 


1106 Laxton Road e Lynchburg. VA 24502 


=~ GE Portable Radio Service Depot 
C36) Factory Approved Nationwide 
Now’ @ Current Product Lines 
FACTORY TRAINEO ® Voice Guard Certified 
TECHNICIANS @ Puble Service Trunking 
FOR QUALITY SERVICE = =@ Surface Mount Technology 


(804) 239-3049 


The Warner Group 


Management Consultants 


* Police/Fire Systems Planning 
« Radlo/CAD/E9-1-1/Dispotch 
« Technology Project Monagement 
* Telephone Sysioms Analysis 
* Dotec Network Dosign 
« GooBbaosed Systoms 


5950 CANOGA AVENUE, SUITE 600 
WOODLAND HILLS, CALIF. 91367 


(818) 710-8855 » FAX (818) 710-1467 


FP 
INL. 


Telecommunication & Information 
Science Division 


Public Safety. 


(301) 925-9400 
(BOQ) 787-2732 
Fax (301 925-8672 


Transit, Gewrament & Industry: 
CORPORATE OFFICE 


140) McCormick Drive 
Landover, Maryland 20785 


Donald P. Nowak 
Manager 


Invest your 
Advertising Dollars 
where your Prospects 
Invest their Time... 


MOBILE RADIO 
TECHNOLOGY 


Help wanted 


Trade Magazine 
Technical Editor 


Expansion has created excellent oppor- 
tunity for cellular/RF expert to work 
on top technical publication in cellu- 
lar field, Will write articles on techni- 
cal aspects of cellular business, edit 
materials from outside authors and 
manufacturers, and offer technical as- 
sistance and expertise to other publi- 
cations within group. Must have under- 
standing of mathematics and technical 
graphics sufficient to handle the cel- 
lular radio subject matter covered. 
Technical degree preferred. Send com- 
plete resume and salary requirements 
to: Mobile Radio Technology, PO. Box 
12901, Dept. 916, Overland Park, KS 
66282. ROE M/F/H 
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Help wanted 


TELECOMMUNICATIONS ENGINEER 
A large northeast Ohio Electric Utility is seeking an individual to coordinate the installation 
of an 800MHz trunk radio system. Selected candidate will also assess other advanced tele- 
communication technologies and applications. 


Equipment for sale 


FOR SALE 


10 Standard UHF Model 734L portables with PL @ $225 ea. 

2 Standard 6 station wall chargers for 7341 portables above 

UHF duplexer for Motorola Micor repeater g $175 

Kenwood UHF mobile Model TKB0SO (New) @ $295 

UHF & VHF channel elemants for Micors @ S16 ea. 

UHF & VHF channel elements for RCA 500/700/1000 gp $11 ea 

Card extender for Micor repeater @ $35 

MOT/Maxar UHF/PL Model D34 TCAZ000CK dirty and untested 
@345 ea, 

RCA TAC 200 UHF base station with duplixer/power supply/and 

25 watt TX/RX unit untested ge $600 


ACA 500 UHF TX strips de $25 ea, 8072 PA tube is oxtra 
RCA 500 UHF RX stnps @ $25 ea 

RCA 700 UHF TX/AX units @ $35 ea 

Watt meter Dy Sierra Model 1648-Y 200-500 MHZ in steps of 
25/50/100/2500 watts a $95 


Simad meter Dy Helper instruments Model S-101 gz $85 
30 watt GE Porta Mobile |i PA @ $28 ea 


Qualified candidates must have: 
* 2-5 years telecommunication systems work experience. 
¢ Strong strategic planning skills. 
Preferred qualifications: 
* Experience with 800MHz trunk radio systems. © PE registration. 
We offer competitive salary, benefits and relocation package. 
For confidential consideration, please forward your resume and salary history to: 


Coordinator, Professional Employment, Ohio Edison Company 


76 S. Main Street, Arkon, OH 44308 — 


* BSEE with EIT. 


Motorola power amplified speakers @ $35 ea 
VHF decibel duplixers Mode! DB4001 treq range 148-174 MHZ 
@ S75 ea 


RCA 8072 tubes @ $50 ea 
RCA TAC 200 25 watt UHF TX/AX unit a $65 

RCA 500 VHF Base Station untested ¢e $95 

Binks Hornet Airloss Pant Sprayer with Graco silver gun 100 
ft of hose 75 ft. a/c cord ¢e $1700 


12 ¥ A/H rechargeable batteries by Gates Corp. g $35 ea 

Amplified UHF/VHF TV antenna for RV & mobile homes TOP 
Etectronics Model 5MS740 (New) a $110 

50 Ohm oii filled dummy toad rated al 125 watts @ $75 

CRT Tube for ‘O"' scope mfg by Hitachi Type No. SDEPSIF 
@ $30 

GE EX 1 VHF TX/RX Unit Comb No AT76FFSBBAH No/ACC/un- 
tested @ $75 

GE Master ti E empty cases @ $25 

Attenuator variable from 0 10 79 DB treg range OC to 12.5 Giga 

Hz mig. by Weinscnel Eng a $695 


RCA 4652/8042 tubes @& $12 ea 
Sverra 4184-1 PCM error analyzer for Teico use @ S375 
Sierra 4178 PCM line & Aptr test set for Telco Use @ S375 


Contact 


MOUNT LABS INC. 
P.O, BOX 952289, LAKE MARY, FL 32795 
TEL (407) 321-6483 VOICE MAIL 
TEL (407) 322-5396 AFTER 6 PM CENTRAL TIME 
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MOTOROLA 
CENTRACOM | & Il 


We are an Equal Opportunity Employer M/F/V/H 


OHIOEDISON 


The Energy Makers 


MING ADAPTORS 


\ } 
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Swersweep 
SWR Measurement Kit 


Swersweep is designed to work with modem service 


Low Profile 
Antenna for 
* Cellular Phones 


Fully Tunable, CRS9AGP 800-900 MHz Antenna 


FEATURES: Fully on Abe ready-to- 
connect unit goes anywhere! Can be 
mounted inside the vehicle and on fiberglas 
* Low Profile- Only 2.5"H x 4.5"Dia. 
* Total Rigidity-Elimates “Picket-Fencing" 
COM-RAD INDUSTRIES 
PO Box 88, Wilson, NY 14172 
For Immediate Fax lifo & Technical Assistance, 
Tel: 716/751-9945 * Fax: 716/751-9879 


monitors with tracking generator and spectrum analyz- 
er enabiing a plot of SWR vs Frequency on the CRT 
display. Swersweep allows the instrument to function 
as a scalar network analyzer See feature article on page 
ti4 of October 1989 Mobile Radio Technology for more 


inturmation Uses: 
*Tuning Antennas: Base. mobile. ur glass 
*Tuning cavities, duplexers, or filters 
*Tuning preamps and Receiver frunt ends 
*Checking transmission line and trimming te resonunce 
Each Swerswerp is hand built with calébetion tracoable to 
the National Bureau of Standards, 
1-500-Mbz $350, 11000 Mhz, $675 
Vrices ine bide shipping 
Europa Marketing 
2358 S. Patterson Mesa, AZ 85202 
Phone: 602-345-6666 


LOOK WHAT PRIMUS HAS IN STOCK FOR SAME DAY SHIPMENT TO YOU... 


KPolyPhaser} 


LIGHTNING/EMP and 
GROUNDING SOLUTIONS... 


primus 


+»-TO KEEP YOU 
COMMUNICATING 


ELECTRONICS CORPORATION 


800-435-1636 


(IL) 800-892-1413 


FAX 800-767-7605 
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Console components 
BOUGHT & SOLD 


Telecommunications 
Engineering Associates 
409 Wildwood Dr. 
So. San Fran., CA 94080 
Ph: (415) 871-4200 
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REPEATER FOR SALE 


Mot. MSF5000 AS NEW!! 
110 W. UHF Continuous 


BOOP 31-0103” S4975. 


California Racio 


GE EXEC ll 
VHF 60 watt Mobiles 
wio acc. $79 wiacc. $99 


1-800-456-5548 Fax: 307-266-3010 


— Sem corona RADIO” 


6200 Road Montrose. COLORADO 81401 


16943 - 


Equipment for sale 


@ LOWEST possible prices! 
@ BEST units on the market! 
@ IMMEDIATE delivery! 

© FREE programming] 

© FREE re-programming|! 

@® HUNDREDS in stockl 


We Want 
YOUR business! 


ORDERS: 800-231-0103 QUESTIONS: 303-249-1414 FAX: 303-249-4334 


PAGING 
(4) GLENAYRE URF 250W PAGING STATIONS. BBL VRS. 
GIVES BBL SYS 2 VRS ABILITIES MANY EX. CARDS, 2 
DRIVES, 48 VOLT. GLENAYRE CARDS: 140-0766 ALARM, 


140-0688, CAGE INTERFACE, (2) 140-3030 UOE, 140-0636, 


TRUNK, 140-0642 CPT, BBL 8007 ENCODER 
TRUNKING 

OB 4185H BOOMHz SYSTEM DUPLEXER 

084090 800 MHz ONE CH DUPLEXER 

TELEWAVE PMIDC25 wi6 PM-2A-900 

MA COM 5 CH COMBINER 800MHz 

CELLWAVE 20 CH RX MULTICUPLER 

EF JOHNSON LTR RIC TRAYS/ALL 4 FOR 

HARK 350 LEAST COST ROUTER 

HARK AMT-2 1CH IMTS TERMINAL 

MOTOROLA R2410A SERVICE MONITOR 

STAR RADIO COMM 


For Sale 
Centra Com I 


Centra Com Il 
-Whole or in Parts—- 


Centra Comm Il 


Ingraved Buttons. 
$6.50 per button. 
All orders shipped 


within 48 hours. 
Centra Com I 
Reprogramming and 
Custom Changes 


Northeastern Communications Inc. 


Waterbury, CT 06708 
(203) 575-9008 


*PAGERS*PAGERS*» 


P “ONE CALL CAN GET IT ALL" 
AT 


McMANUS COMMUNICATIONS 


NEW NEC AND PANASONIC PAGERS 
G = RECOND. PAGERS—ALL TYPES 


E PLUS 

PARTS. BATTERIES. ACCES.. ETC 
R !!! WE REPAIR PAGERS !!! 
Ss PHONE: 501-763-6250 


FAX: 501-763-6533 


*PAGERS*PAGERS*s 


$500 


Motorola/Radius Upgrades 
and Conversions 


GP-300 16 Channel Kits 
* Complete kit $44.95 


Standard Programming and Repairs also available 


es RadMax Communications 


COMPLETE COMMUNICATIONS SERVICE 
10677 Indianwoods Drive, Cincinnatl, Ohio 45242 
513-489-1732 


Mobile Extender DGME 1000 

Digital Gated Repeater Maker DGRM 501 
The DGRM SO! provides for repeater openition 
wink: the DGME 1000 provides for mobile extended 
operation wilh use of most any two [nincelvers, 
Repemer, Extend, Cross Band & Link, Leuse Line 
Eliminator Digital gate circnit for positive control 
and min. power draw. DGRM $0! & SOIB ideal for 


Temume locations. 
inadvertently. 


DGRM pews esa & PGME 00 
$89.00 $169.00 =a aude 


NEW! 


Order 1-800-283-5158 


| year limited waranty 


RKO RRR 


BUY — SELL — TRADE 
Micor Base/Repeater from $1295 
Master || Base/Repeater from $1295 
Mocom 70 Consolets .from $250 
Mocom 70 Mobiles. ... from $100 
Micor Mobiles . -from $150 
Mitrek Mobiles -.... ..from $150 
Maxar, Radius, Traxar Mostars ...from $150 
Master || Mobiles from $150 
EX || Mobiles from $100 
Phoenix/Centura/MVP from $150 
P DC/Tone Remotes . .from $100 
Pulsar W/Ill VHF/Bell . . from $395 


Bases/Repeaters/Mobiles 
No Used Pagers-Portables or Parts 
Cash + Shipping Paid Promptly 


E hob Garnett =——Cail For Quote or Sales List 
FCC tat Class Tech Warehouse 1-501-835-7066 
R 90 Yours sn Fax 1-501-835-8766 


Commumeations 


Ss BARNETT ELECTRONICS 
8718 Wilhite Lane * North Little Rock, AR 72120 


rs International (USA) 


3 


Programmable Delay Timer DG 200 Series 
This unit provides control of radio with delayed shut 
down afler ignition is tumed off, The DG 200 Series 
is a dip switch programmable timer with delayed time 
settings of IS min to 12+ hrs. This unit will handle 
30 continuous umps at 2V, The DG Series timer 
eliminates battery failure due to leaving mobile, 
computer, AVL, MDT, Trunking or other equipment 


COMM —NET 2000 
= COMMUNICATIONS/MANUFACTURING 
the P.O, Box 20 

USA Winchester, OR 97495 Fax (503) 672-6475 


KAORI RXR ROKR IO ROK KKIORKKRRAKK KK OK KR 


Hy- 


O PAGER CRYSTALS 


0 COMMUNICATION CRYSTALS 
O CHANNEL ELEMENTS 


@ Recrystalled 
@ Complete Elements 


48-HOUR 
SERVICE 
AVAILABLE 


(606) 283-5000 


FAX: 1-606-283-0883 
1438 Cox Ave.. Erlanger, KY 41018 
(Greater Cincinnati Area) 


“Precision Quality Quartz Crystals— 
Made to Your Specifications” 
Circle (129) on Fast Fact Card 


ICOM SPECIAL 

U10 10 channel VHF 

Hanchelds with charger $440 
Other ICOM Land-Mobile 
Aviation & Marine in stock 


call XPM (512) 693-4999 


Protects your radio! 


5407 N.E. Stephens Mounting Case & Hardware Included. 


DG 200 Series $38.00 


TOUCH-TONE DECODER/DISPLAY 
& ASCII CONVERTER BOARD 


Nea ic [c L 

Model TI1)-8 decodes and displays all 16 DTMF digits 
Digits are displayed on eight LED's 32 character 
memory can be scrolled Jt will accept almost any audio 


source. Ideal for remote DTMF control or data entry 


using a telephone keypad. ASC}] serial output can be 
connected to your computer. [BM compatible software 
included for displaying, stonng and/or printing time, 
date and number for automatic logyini 
TDD-8 DTM DECODERDISPLAY/ASCIL 
CAB-1 AUDIO & SERLAL CABLES 
PS-12 110VAC TO 12VDC POWER PACK 


$99 
$20 
$10 

add $5 S/H 
MoTron Electronics 
310 Garfield St.#4 (509)-687-2118 
Eugene, OR 97402 FAX: (503)-687-2492 

(Toueh Tore is a trademark af ATRT: 


- VISAMC ACCEPTED 
TEL; 1-800-338-9058 
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MOTOROLA Radius 


DELIVERY NOW! 


Every Model in Stock! Free Programming of all new units on Delivery! 
Will Positively Be Shipped Tonight! 


On your jobsite tomorrow. We can handle any size order and have 
done so for 19 years. 


CALL 1-800-53-RADIO (72346) 
FAX (706) 568-4506 
To place your order, even if you live in Hawaii, Virgin Islands, Alaska or 
Puerto Rico. RADIO WHOLESALE - John Cunningham WB4-JUN. 
One of the largest stocks of Motorola Radius in the world. 
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IMCE/FALL SHOW 


"Find Out What Everyone Is Talking About!" roger 


ANTENEX@® 


2000-200 Bloomingdale Road, Glendale, It USA UHF. 19000, Cont 


dupilewar 


Mantur i Bases LB A 
HD UE 

MOBILES 

‘ 


Call or write for complete catalog on 
ANTENEX mobile, portable, and 
base antennas, mounts, cable, 
connectors, and accessories! 


Order: 
Fax: 


800-323-3757 
800-851-9009 


WHOESALE CATALOG ANDPRICL LST 
———— 


All sales cash or cashier's check 
1113 Centra! Ave. * Billings, MT 59102 


WW" Pommunications 
\ me. Associates Inc. 


This 40 watt. UHF or VHF Syn- 
thesized Radio 1s available in 2 or 8 
channel models! Also available as a 
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GE Trunking Mobile. Call Today! | 
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th 


CORPORATION 


RADIO PAGER CRYSTALS 
Specializing in BRAVO & BPR 


Precision crystals at 20% to 40% discount. 


We stock common frequencies for BRAVO & BPR. 
Custom order and specialty crystals welcome. 


* * SAME OR NEXT DAY SHIPPING x x 


CRYSTRONICS, INC. 


CRYSTALS * Imporl * Export © Distribution * ELECTRONICS 
Phone 305-566-6949 Fax 305-566-5971 


FACTORY 
SERVICE 
CENTER 


GENUINE RTX SYSTEMS SALES AND SERVICE 
NEW and ready for delivery - the RTX VI CONTROLLER 


NEW ADVANCED Mobiles - Handhelds - MCRI's - Handsets 
4000 DOW RD./MELBOURNE, FL 32934/407-254-0025/800-848-4789 


RADIUS 


* low-low-low x 


ICOM 
Sales and Service 


800-SPOT-CRIME 


SWS Security 


MOSS COMMUNICATIONS INC. 
1-800-822-MOSS 


September 1992 


For Great 


LABELS 


CALL 


Anchor Graphics, Inc. 
* Higher quality labeis! 

* Logo design 

* Knowledgeable staff 

* Custom-made labels 

* Quick turnaround 

* Full-service Label Mfg. 

Tel: (214) 242-0439 » Fax: (214) 242-0959 


1467 # Carroliton. TX 75007 


LeMay Suite 11) 


SPECIALS! 
W 160-170 ' AS IS 

D5 pIDg OF view 
Weer ME a 

ACCESSORIES 

Sinna aak mapas 


MW Rotes, 400 Cont duty 4D" Cat 


Sy with 
FH Come tunat tonw Cards, 
CALL FOR CURRENT FLYER 
Fax. (406) 252-9617 
406-252-9220 


FOR SALE 


IFR FM/AM-1000S $4500 


Cash or Certified Check ONLY. 
Fresh factory calibration. 


316-225-3736 


Natural Voice Playback 


@ Repeater Identifiers 
@ Site Alarms 

@ Remote Telemetry 
@ Weather Stations 

@ Multiple Languages 
@ Emergency 
Announcements 


DataVoice - DV-64 
Add a Alecorded Natural Voice to your 
system or equipment, Voice vocabularies con- 
sisting of over 100 words or multiple phrases 
up to 1 minute in a Natural Voice is saved in 
Non-Volatile E-Prom memory. (If power is re- 
moved the recordings will not be lost). We'll 
record your message(s) in a male or female 
voice - or - you can record the library by using 
the optional SDS-1000 development board on 
an IBM or compatible computer. 

Parallel input word 8 ohm Audio output 

select 600 ohm Audio 

500 ma keyline output output 

32 Kb sampling rate +9v to 4+14y supply 
Multiple modes Size: 4.00" « 4,25" 
Selectable timing Connectors included 


Several different models available 
Palomar Telecom, Inc. 
300 Enterprise St.. Suite E - Escondido, Ca. 92025 


(619) 746-7998 © Fax (619) 746-1610 


PAGERS « PAGERS «+ 


COMPLETE CHANNEL 


ELEMENTS ON YOUR 
FREQUENCY FOR 


P 
A 
G 
$25 - $35!!! E 


ORDERS ONLY: 
1-800-237-6519 
INQUIRIES AND IN LA: 
504-361-5525 


P i P 
A Dusiness partner. F 


|] Motrac; Micor, Mocom; Mitrek; Ete. G The NEC Facts Courier™! pager sure can G 


°9f2°008°T 


1814 Hancock St. 
Gretna, LA 70053 


« New Dealer Packages Ss Phone: 501-763-6250 Fax: 501-763-6533 ¢ 


L] MT's, and GE Elements. Call for communicate. Wherever you go, it lets you go 
prices, ubout your business 
' Any desired Frequency available @ Advanced alphanumeric technology 
for fast delivery GE WHOLESALE R @ Programmable with up to 6 unique codes R 
[1 Lifetime Warranty on Crystals DISTRIBUTION S$ *® ee pongpare —— ee 
. : Messages, wakiresses. Memos oF 
ry put A rail on your Old CENTER e reminders, with a combined message e 
ss anne! Elements P length of 6,500 characters P 
We Buy Used Elements + Million Dollar Inventory @ Large. easy-to-read 32 character display 
Try us first. We always have your + Less than Wholesale 6) A. So if you need to be out of pocket but in A 
frequency available. touch. make the sinan 
ee inion GO| GS icimce“he neces = MICOS 
| « New and Used, Buy E  Courier™ alphanumeric pager. E 
nae a R McManus Communications 


* PAGERS « PAGERS « 


Circle (132) on Fast Fact Card 
FOR SALE MOTOROLA RADIUS $99 MITREK 


GE MVP CT56 VHF S75 ca 30 watt, VHF. conventional or S90 heads— 
GE FIS6LHS66A VHF Base $200 STOP End users shop guaranteed working. $179 wiacc’y. $99 wio 
first then call for acc'y 


GE EXEC II RTS6 VHF S75 ea 
Mal Micor T43RTALQO0BA UNF 45W . $45 ea AND best price. 
Dave 405-634-5600 Gene 405-799-735 SAVE! Procomm 
ave 405-634-560 sene 405-799-7356 H .AQ7. 
Credit Cardé Accented 805-497-2397 1-800-456-5548 Fax: 307-266-3010 


SAVE OVER $800.00!! 


ACCURATE CELLULAR TELEPHONE ANALYSIS 
COMPLETE TEST EQUIPMENT ‘SPECIAL’ 
GIVES YOU THE RESULTS! 


ART-875 
Dedicated Cellular Tester 


Cell Site Simulator 
— PLUS — 


Kodak Diconix Printer — FREE! 
Bird Wattmeter & Element — FREE! 
mea 26s Carrying Cases & Accessories — FREE! 
a ee ants ONLY $4495.00 
* Frequency: Carrier, SAT and ST ¥ ms 
* Power: All Eight Levels (while quantities last) 


* Modulation: SAT, ST & Audio STOCK #ART-875 PLUS 
* Carrier Acceptance — full one year warranty — 


ORDER LINE: 1-800-476-2526 or FAX (601) 868-0133 


ALCOM ELECTRONICS, INC. 
2801 17th Avenue - Gulfport, MS 39501 


Complete Test Equipment Sales & Service Center 


ys OLOGY DIVISION 
N.LS.T. TRACEABLE Call for our catalog (601) 868-6596 MEMBER NCSL 


Circle (133) on Fast Fact Card See us at IMCE/Fall, Booth #1403 
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Equipment for sale 


VISIT OUR BOOTH #1436 AT IMCE IN ATLANTA! 


=Stay= WHOLESALE to Radio Dealers! 


COMMUNICATION 


Conventional & 800 Mhz Trunked Radios 


* mobiles © portables * interconnect ® accessories * antennas * 


"Lower Than Factory Prices” 


24 Hour (OP We Carry 
Order & Info! 56) Telewave Site 
No Charge Mobile Management 
Card Fee! a Equipment! 
are’’®" Communications ~*"'P 


Sheila FAX: (205) 539-1663 
All or part, Available at sacrifice prices. 


an 1 -8 00 ig 048 -2484 ae Call and make offer at (702) 358-1100, Ask 


Circle (134) on Fast Fact Card for Kent. 


USED PAGERS 


Motorola and NEC. Reconditioned on 
your channel wi/warranty, or “‘as is’’. 


(303) 337-4811 
FAX (303) 337-3084 


>=2- 


ac 


FOR SALE 
1 Motorola 10 Zone Simuscast Controtler 
1 Motorola Pulsar Mobile Telephone 
1 Motorola Moden Plus Paging Encoder 
1 Motorola T1617 8 Channel Remote Controf Console with 
4 Channets Installed 
1 Okidata B2A Printer 
2 ADDS Terminals 
1 Motorola UHF Motrac Mabile 
1 Teletype Model 43 Printer with Stand 
1 Datapoint 1500 Computer with Dual Floppy Disk Drives 
Misc TAS Equipment and Supphes 


Order Today! 
jAepo} diys 


ACTIVE FILTERS 


hee LAE CHEN abs ie ae a n003A 
YN ELECTRONICS Wiescshcorettenionts ois 


AND P.O. Box. 
——————— eee 
S P.O. Box 7846 Fredericksburg, VA 22404 (703)373-3888 
RE ED Portables Micor LB High Band & UHF C.D 
P43SXS DES Portabie Base 14 or 20W BF EMS Martius Repeater 75W T4 4R Rd wiinterconnect 
FOR MOTOROLA PAGERS Al Sets MX Portable Repeaters EMS Consoles 
P1008 Series MX Portable Repeaters DES Spectratac Comparators 
FAST DELIVERY H43SXU3140AN MXS 10F PL DES Ms kW Ly PS. VHF PA's Exciter Orivers 
H44SXU3140AN MXS 48F PL DES Non Unitied Chassis CALL! 
Rack Chargers STX: MX: HT90: HT500 Nitrek Super Consotettes 110W VHF 
EMS Apcors and Accessories Centracam | TR Modules: Dual RX: PS 
Mobiles Miscellaneous 
& Mo rs. Syniors. Syntor X 406-420 in stoc« ATX 4007 Auto Test interface Units 
Me Aux F ers : Motorola AF Generators: AC Volt Mtrs: Reed Testers 
_ Sy All Splits VHF) Universal Control Panels: Tek 5 serves METEC Panels 
PH (513) 773-6255 $ 2F 4 MC MX & MT Convertacoms & Access.. Power Speakers 
Micor Accessories: Parts; Receivers: Exciters 8 MORE 40W UHF PA's. DB Products AX Multicoupiers VHF & UHF 
Bases 08 and Sinclair TX Combiners VHF & UKF 


Micor VHF Repeater 110W DES 


P.O. BOX 1482, PIQUA, OHIO 45356 Stock Depletes Rapidly CALL TODAY! 


Circle (135) on Fast Fact Card 


CRYSTALS 


FOR ALL RADIOS 


© Communication Crystals 


A) ANOS AM “OCR 
C) Channel Elements 
Recrysianzed ane compensaled 
COMPETITIVE PRICING! 
Emergency Service 
Crystas Ph Houle CP Houre tf Week 


* Lifetime Guarantee on Bomar Crystals * Competitive Pricing 
* 48 Hour, | Week and 2-3 Week Service 


Call 800-526-3935 ° Fax 800-777-2197 i 
800-333-9825 


201 Blackford Ave. Middlesex. NJ 08846 | CAL CRYSTAL LAB, INC. 
tal No f * 


HO’ + FAK Trt ad! GAS 


beet Anaterr CA 


Circle (136) on Fast Fact Card 


AIDLAN | (1) [SY eionnc 


LAND MOBILE RADIO 


Factory Approved Dealers Only 
WHOLESALE PRICES 


¢ Large Inventory ¢ Fast Service « Fiat Rate Repair Service 
* Complete Dealer Support Program 800) 726-9015 
612) 869-2487 


* UHF REPEATERS x 
GE MASTR II 


UHF, 100 & 80 watt, Cont. Duty, 
Duplexers, Perfect Cond. 
VHF also avail. 


601-264-9760 


LAND MOBILE RADIO BBS 


Buy - Sell - Trade used radio equipment 
with hundreds of other dealers nation- 


SAME DAY SHIPPING 
Call for Weekly Specials! 
fo Refurbished Equipment Available FAX (612) 869-3078 


wide. Call with your modem to register 
now. 


The CommLine BBS 
313-854-6441 


816 W. 772 Street 


DISTRIBUTING MPLS, MN 55423 


Circle (137) on Fast Fact Card 
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WHY PAY MORE! 


=) 
l AIR COMM FURNISHES QUALITY — PRICE — SELECTION — DELIVERY 


UNIT PRICE 
RECENT ARRIVALS 
MOT “'MITREK’' 40-SOMHz, 60W. C/S 
wio TCXO Acc’y (FS1JJA) $125 
AS ABOVE wi4F Acc'ys — Not Recond. 50 
MOT ~MICOR'’ 48” Base Cabinet, 
indoar/Ouidoor NEW CALL 
MOT “MIDO/MAXTRAG” H.0, MIC (HMN1035) NEW 30 
MOT “MX-340S"' 150 MHz, Synth, 6W, 48° PL 
wo Prom/Ant/Batt. (H43SSU) 150 
AS ABOVE wiNew PromyAnt. Batt 225 
AS ABOVE wio Mocules — Case Only 25 
MOT *'MX/STX"* 6-Unit Rapid Charger 
(NLN 8988) REDUCED 175 
MOT "'MAXAR-80" 150MHZ, 25W, 4F PL 
wExt'nl Soke REDUCED 175 
MOT ''MAXAR 150MHz. 25W. PL wiAcc’y 150 
AS ABOVE 10W Mobile 700 
MOT ~OPTRX’* 152-24MHz, Anum Por NEW/USED 60/50 
MOT “MINITOR1'’ Monitor Pager {2CIi) wo RF BD 60 
AS ABOVE — wiCarrier Squelch BD 50 
NOTE: 41-45MEz, 450-470MHz BDS Avail 5 
MOT “MCX-90°° 145-174MHz, JOW, 32F 
wo Synthesizer CALL 150 
MOT “SPIRIT Charoer (NLN4508B) NEW 14 
MOT MOBILE ANTENNA Mini-UHF (HAD4008), Unity NEW 9 
AS ABOVE wio Whip only NEW 7 
AS AVOVE AG-58 CABLE ONLY NEW 3 
MOT ''SYNTOR™ 150MHz. 40W (T43SAA) wiAce’y 175 
MOT Siren SOW, T1309 Series, TSTD 50 
MOT “SYNTRO X-S0D0" Cable (HKN 4241) 40 
MOT Series-90 DC Remote Deskset (T1901) 125 
MOT “MICOR" 450MHz, 45W, PL DEC. Mobile Apir 
wio Acc’y 200 
MOT “PAC-AT'’ 150/450MbHz Repeater (H13/14 TTY) 350 
“MICOR” Cable for above 50 
MOT “MCR 100° 150MH2 Motorcycle Radio, 10VV, 
BF (M33DFA) 60 
AS ABOVE Weather Proot M-Cycle Housing 50 
MOT “'MX/MT" cicom Amplified Spkr (NSN 6027) 40 
MOT "MX" cicom Vehicle Chrgr wErkt only 5 FOR 50 
MOT ''SYSTEMS-90" Housing. Ivory, (THNE123) NEW 3 
MOT “MITREK” 450MHz. 50W. PUOPL 
wid Acc’y (T44dJA} 125 
MOT ''MAXAR-80" 42-SOMHz, 55W. PL. Ext, 2F 
(O51TSA) 200 
MOT *'SYSTEM-9000"* Control Hds—HCN106X Senos CALL 
MOT "MERATRAC/M400"" Control Hds—99F 
(HCN1052) NEW 50 
MOT ~SYSTEM-9000°° Mic. (HMN1061) NEW 35 
MOT ‘SPECTRA’ Mic, (HMN1052) 30 
MOT ''MAXAR'' PL Hang Up Box (TRN62B3) NEW 7 
MOT OTMP Mics (Mostor-HMN1001) (M-100-HMN1037) CALL 
MOT OTMF Back Lit Mics (M100-TDN9305) {TON 8310) CALL 
MOT “'M100" Front Panel, 2F (HCN3291) LOOK NEW 20 
GE “MVP 150Hz, 25W. c/sq/CG 
wig Acc'y/TCXO NOT TSTD 50 
NOTE. TCXO or Acc'y for Above Spriad 
GE PE" 150MHz, 5W, BF. c/sq wio TCXO NOT TSTD 25 
GE “PE” 450 MHz, 4W, SF Min., CG or 799° NOT TSTD 35 
GE “PHOENIX” Electrek Mic (19C850857P2) NEW 12 
4S ABOVE. Ory 6 or more 10 
GE “DELTA” SW, Mobile Spkr (19085055067) NEW 12 
AS ABOVE: Oty 6 or more 10 
GE “'MASTR Ii’ 100W, Base Sin, 120VAC PS. 
{19043027261} 175 
GE ~DESKON II" Wall Mnt. DC Console CG 
wile (5144281) 100 
AS ABOVE Desk Too Console C/Sq or CG wiMic § = 75/100 
GE “MASTR CONTROLLER” DC Remote Console wimic = 90 
AS ABOVE, Local viMic/Cable 50 
GE “'MASTR II’ E Series 150MIlz, 110W, PLL XCTR, DFE 
wid Acc'y 
AS ABOVE: 150MHz, 40W, C/Sq. wio DFE-CG 100 
NOTE: Reconditioned Accessories far Above 75 
GE “MASTR li’ 150MHz. 40W. C/Sq , 
wio TCXO—Acc’y NOT TSTD 50 
GE “'MASTA II’ 100W, 30-36/36-42MHz. CG wio Acc'y 100 
GE “EXEC II" 450MHz. 20W RCCHMTS Duplex Mol) 75 
GE "'MVS''Series Mic (198801898P4) EW 30 
GE “PRO” Base Stn Power Supply (4EP38A12) 100 
AS ABOVE Early PS. (4EP3BA10) 75 
GE “PRO" R’cvr Only PS. (4EP39A12) 50 
AS ABOVE wiReceiver of choice—If Avaitadie 7 
GE ''MVP"' Base Mic wSG Mon. (19-209459P1) 25 
GE 'PHX/MAAG V"' Sase Mic (19-320989P1/P2) 20 


AIR COMM 


TWO-WAY RADIO SALES 


UNIT PRICE 

GE °PROVEXEC |'* Plastic Spkr. $05 
GE MASTR Il" Spkr wiPartial Cord § 
GE 450MHz Mobile Amplifier, 1-4W In/30-40W Out 

(P3A5S5AG) 40 
GE MPI’ 150 MHz. SW. 26 CG. wio XTAL, Batt 100 

AS ABOVE: Single Unut Charger 20 
GE EXEC I” Consol. Base S.S. (Royal) LovHv/450MHz 100 
GTE/LENKURT 2GHz Microwave (70F2) CALL 
KARKAR 950-960MFz Microwave (KAQOOT'A) CALL 

AS ABOVE. Granger Trans-Mux (TM7400-M3) CALL 
TPL 150 MHz Mobile Amplifier 1-4W in/70W Out 

(PA3-1AD) 70 

AS ABOVE: 450MHz (PA6-1AE) 70 
FEDERAL “'SIRACOM II" Siren (PA2100) 50 
STANDARO 42-SOMHz, 75W, 16F, PL. Synth, (C9667) 

wiace y 100 
STANDARO “GX 3000'’ 1SOMKz, 40W, 64F, Synth 

wiACl'y 260 
COMMCO 118-136MHz, Grnd-Air 3F Mobile AM wio Acc’y 

(730} 50 
MOBILE POWER CORD For Motorola ““MAXTRAC™’, "MOSTAR" 

"RADIUS", Mobiles—Similar to HKN4137 NEW 6 

NOTE. QUANTITY PRICING AVAILABLE CALL 
FAX MACHINE—Good Working Units 

PANASONIC “PANAFAX’’ UF250/UF260 350 

SHARP Madei FO550 350 
MAXON *'CP0530 Portable 450MHz, 2W4. 1f, C/Sq 

Vorce/Data 70 

PORTABLE RADIO ACCESSORIES 

MOT 'HTS0/P100"" 6 Unit 1 He Charger (NTN5196) 175 
MOT “HTS50/P100"" 1 Urut 1 Hr. Charger (NTN4864) 30 
MOT “HTSO/P100"" Spkr-Mic (NTN4549} 35 


MOT “HT50/P100"" Urethane Case (NTN1032) 12 
MOT “HTS5O/P100"’ Carry Holder (NTN4865) 6 
MOT “HT50/P100" 450MHz Antenna (NAE5483) = NEW 350 
MOT ''P100" DTMF Front Cover (NTN4B63) NEW 40 
MOT "‘HT50"' DIMF Front Cover (NTNS410) NEW 40 
UNK “HTSO/P100"" Loather Case, Not Mot NEW 12 
MOT "'HT600"" 16 Hr Osk. Too Chror (HTN46395) Nn 
MOT ''HT600/P200"" Carry Case 


(NTN4758) NEWIUSED 25/12 
MOT ““KT600/P200"' Med. Cap Battery (NTN4563) 


wid Warranty NEW 20 
MOT “HT600/P200" Public Safety Spki/Mic 

(NTN5493) NEW 50 
MOT “HTBO0" SpkriMic (NMN6127/6145/6156) 40 
MOT "'HIGOO/P200° M.V.A. wiAcc’y (NTNS416) 225 
MOT HT90°' 450M Antenna (85-5309N06) NEW 250 

AS ABDVE: 12 FOR 25 
MOT “HT90" Spkr-Mic (NMN6094) 40 
MOT °STX" Spki/Mic (NMNB142) 50 
MOT “STX" C/Comm DTMF Mic 

(NMN1004) NEWIUSED 75/50 

AS ABOVE. — Needs Repair 25 
MOT ''STX/MX™" 1-Unit 1 He Charger (NLN8858) 50 
MOT STX/MX”’ 6-Unit 1 Hr Charger (NLN898B) 175 
MOT “MX” Series CiComm w/o Vol. Control w/Acc'y 150 
MOT AS ABOVE wiVol. Control (N1244) 175 
MOT “MTS00" Spkr-Mic (NIMN6082) 40 
MOT “MT500™ C’Comm wAcc’y (N12248) NEW 200 
MOT '"MH70"° Spkr Vie (NMNGOS9) 
MOT “EXPO” Spkr-Mic (NMN6095) Needs Repair 5 
MOT EXPO" 1-Unit 1 Hr Charger (NLN7175) 50 


MOT GP300 Garry Hollor (HLN9749) 
MOT GP300 Rapid Chror (HTN9630) 23 
GE “'PE/PY"* 1-Unit 96 He Charger (361L1/3AIX) 
GE “PE/PY™ 5 of t Unit of 30 Unit 1/16 Hr Chrg 
GE “MPO” Rapid and 16 Hr Chargers 

GE 450MHz, PA. 4 In. 40 Out (PSARSAB) Tstd OK 


MOTOROLA COMPATIBLE PROGRAMMING SYSTEM 


COMPUTER INTERFACE BOX - Includes AC Power Suaply 

& XT Cable (AT Cable Also Available) 

AS ABOVE wiNiCd (For Portable Use) 110 
RADIO INTERFACE CABLE. ''HT600/MT1000/P200"' 65 
“HT50/P100"' 80 “MAX TRAC/M100/M400"' 35 
“SABER” 125 “STX'' 35 ““GP3DD"' 90 ‘SPECTRA’ SO 


CTS/PAGING REEDS AND ACTIVE FILTERS 


MOT PL” Reed (TLNGB24/KI.N6210) Sender 5 
MOT "'PL" Reed (TLN8381) Soonder 15 


UNIT PRICE 
MOT "PL Reed (TLNG709/KLNG209) Sponder $15 
MOT "PL Active Filter (NFNGO10) ~“MX/MTS500/HT90"" 25 
MOT ''PL” Active Fitter (NFNG6016) “EXPO” 15 
MOT "'PL’* Code Plug (TRN4224) 

“MAXARIMITREW/SYNTOR © 2 
MOT “PL” Copper Reed (TU217/333) ““MOTRAC™ § 
MOT DPL Code Plug (TRN6005} 

“MAXAR/MICOR/SYNTOR™ 2 
MOT DPL Active Filter (NLN8922) “MX"* 15 
MOT DPL Active Filter (NLNS762) '’MT500° 15 
GE CG Red Network (1982052606 _) 26 
GE CG “VERSATONE” (190320201G__) 12 
GE or BRAMCO CG Enc/Decoder Reeds 1% 
MOT “'OCi/i'* (NLNSSO3/NLN7834) ~PBYHVSPIRIT™ 15 
MOT "'QCHIt' (KLNG6202) '’PAGECOM/DIRECTOR™ 12 
MOT “OCI/II'’ (TLN6709/KLNG209) Sponder 15 


MOT "OCH" (TLNGS824/KLN6210) Sender 
NOTE. We Stock Reeds/Filters For GE/PLECTRON/ 
FEDERAL TONES AND “PL/DPL” Code Plug Blanks 
wilnstms 


BASE / MOBILES / PORTABLES — 800MHz 


MOT "MOSTAR" 18W Tenkd (D35TLA) 350 
MOT “TRAXAR 15W Tmkd (035TDA) 300 
MOT “MAXTRAC'’ 15W Trnkd (D35MQA) CALL 
MOT “’SYNTOR™ X/X2/x3"' 35W Tnkd 

{T45VBUVSJVUJ) 400 
MOT “'SYNTOR X'’ 35W Conv (T45VBJ) 300 
MOT MTX" of “'STX’* 1-3W Tenkd CALL 
MOT ''MICOR’’ 35¥/ Trnkd or Conv. wio Acc'y 

(T35RTA) 200 
MOT ““MOTRAR™ WOW Tmkd (O25WLA) 150 
MOT “*MAXAR-80"" 10W Conv. PL/DPL (D25TSA) 200 
GE "'TMX/CMX"" Trunkd Mobile/Portable CALL 
GE "EXEC II 35W Conv. CG wio Acc’y SPECIAL 75 
GE MVP" 10W Conv. CG (CT45-92) 150 
Kokusai  MX8675"° Trunkd wiGL 2035 HD 200 
REGENCY *“WS302008"' Irnkd wGL2035 HB 200 
REDICOM “MX80T30DS"" Trnkd 150 
MOT “'MICOR™ Rot 125 W DPL 

(C75RCB6105) REDUCED 2500 
MOT ''SYNTOR X"’ Controt Base 10W, Trunkd 

(L45BBB) REDUCED 300 
MOT **MICOR"’ Control Base 10W Tinkd/Cony 

(L45RTB) REDUCED 100 
MOT “MOCOM-70"' 15S0MHz. 45. 4F, PL Consol 

Base ''SP™ 200 


LOCAL/REMOTE CONSOLE AND DESK SETS 


MOT 11617 Rem Cons 6 CH DC REDUCED 1000 
MOT 11602 Rem Cons 1/2F C/Sq. DC 
w/Desk Mic REDUCED 250 
MOT 11925/26 Senes 90 Rem Desk Cons.. Tone 160 
MOT ~T1901"" DC Fem Desk Set 125 
MOT 71903 Senes 90 Local Cons 85 
MOT 71881/1882 Series 90 OC Desk Cons 125 
MOT 11376/77 Rem Desk Set DC FI/F2 REDUCED 125 
MOT 11383 Rem Desk Set 
Tone 
GE “OESKON tI" Wall Mt OC CG (5144281) 
GE ~DESKON II Desk Cons DC C/S 


REDUCED/NEWUSED 130/100 
REDUCED 100 


(5134181 515A3B1) 75 
{DA 24-20 Rem Desk Set Tone 70 
COM Prod 747-80 Rem Desk STE Tone NEW 8) 


CETEC/VEGA 510N Desk Set Tone 70 


SSC 811FY234 Rem Desk Set REDUCED 90 
SSC 832AY Rem Adotr OC 60 
Calgary 6488 DC Rem Adotr 45 


CETEC/ VEGA REC-223 Tone Rem Adptr 60 
MARINE RADIOS 
KENWOOD Portable “TKM207"" 5W¥ Synth 
wi500 MAH NiCa 140 
KENWOOD Portable “TKM 207°° SW Synth w/800Mah 130 
KENWOOD 500MAH NiCd (MBP-1) NEW O-W 20 


KENWOOD BOOMAI! NiCd (MBP-2) TSD/USED ONLY 10 
KENWOOD 1-Unit Rapid Chargor 

(MBC-1) Black NEW/USED 25/15 
NOTE: Equrv to KSC-1 Used w/TK210/230'310/330 

Senes Radios KENWOOD Spkr-Mic (MMC-1) 
KENWOOD Wall Charger (WO09-0517) NEW 4 
ICOM Wall Charger (CM16U) 5 
ICOM Portable "ICM2"' SW Synth wiNiGd Lim, Oty. 150 


CALL FOR LOWEST PRICES ®* (602) 275-4505 * FAX(602) 275-4555 


WE STOCK ‘'PL’, PAGING REEDS, AND CHANNEL ELEMENTS 
4614 E. McDOWELL RD.—PHOENIX, AZ 85008 
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_— Equipment for sale 


NOTICE OF SALE 
BID #92-3169 


The City of Forth Worth, Texas, is accepting sealed bids at the purchasing 

office, 1000 Throckmorton, Forth Worth, Texas 76102, until 1:30 p.m. Oc- 

tober 1, 1992 and then publicly opened and read aloud at 2:00 p.m. for 1,101 

ea - GE M-PD Portable Radio, 450-470MHz, 48 channels, scan, channel 

guard, a/n display, carrying case, Model PDU03.A1. Radios equipped as 

follows: 

¢ (Group 1A) 746 ea - with two 1200 MAH Batteries, extended spkr/mic, sin- 
gle unit rapid charger (desk). Minimum Acceptable Bid (MAB) - $625/ea. 

¢ (Group 1B) 221 ea - with two 1200 MAH Batteries - MAB - $579/ea. 

¢ (Group 1C) 134 ea - with two 1700 MAH Batteries - MAB - $549/ea. 

¢ (Group 2) 46 ea - GE Multibank Rapid Chargers, Desk type - MAB - 
$400/ea. 


* (Group 3) 12 Alexander Charger/Analyzer, 6 unit - MAB - $300/ea. 


¢ (Group 4) 1 lot. M-PD repair parts. Book Value $1500, MAB - $750 
Radios purchased 1987-88. Each assigned permanently to individual. Stil! 


in service. Will be available Oct. 1992. Radios will be sold to highest Bid- 
ders in descending order to minimum acceptable bid level. Bids may be 
for any quantity up to total number offered. For information concerning these 
radios contact: John Long, 817-871-7870. 


Channel Elements 


100,000 Freqs in Stock! 
MITREK, MASTR Il, MVP, EXEC Il MICOR, MOCOM & MOTRAC 


$20 wi/trade or $25 w/o trade (Mitrek $30 w/o trade) 
Lifetime Warranty ¢ 3-Day Standard Delivery 
1-800-237-9654 Fax: 513-542-8870 
CHANNEL ELEMENT HQ. 


4120 Kirby Road Cincinnati, OH 45223 
We Buy Channel Elements. 
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RECONDIT, TOME D 
MOTOROLA RADIOS 


“Radio 3+ 800-231-0103 


MOTOROLA EQUIPMENT FOR SALE 
10—Syntor UHF 110 Watt OPL » 10—MCX-100 VHF 30 
Watt Multi Freq. ¢ 8—PAC RT Mobile Repeater ¢ 4— 
Radius 42-50 60 Watt « 5—Radius M100-M216 VHF 
UHF-LB 110 Watt MITREKS » 800 Cony MAXAR 80's 
MINT © 4—Mot Syntor X-9000 UHF 64 Freg. » 5— 
Mot 900 MHz Trunked Rptrs, © 5—Mot 800 MHz 
Trunked Rptrs. © 1—Mot BB4CB6106AT UHF 150 Watt 


Mobile Radio Technology 


widuplexer “AS NEW'’ « VHF/UHF MSR-2000 & MSF- 
5000 ¢ 1—900MHz UHF Motorola Purc page sta- 
tions « 1—LB Micor Rotr. widuplexer 110 Watt » 3— 
Mitrek Consolette Base VHF/UHF ¢ 8—ME1000's VHF 
UHF 16/99 ch.© Assorted Radius P-100/P-200 
VHF/UHF © 5—Mot Expos VHF "NEW" w/Rapid Batt 
& Chargers © HT-440's HT-90's VHF/UHF MT-500’s Sa- 
ber |. Il. Ml (with encrypt.) « Mot Centracom |! 
Controller « 
SCOTT COMMUNICATIONS 
406-745-3218 


September 1992 


i YEARS OF QUALITY 


PAGER, PORTABLE REPAIR 


PHONE FAX 
800-426-9825 | 800-322-9426 
729 W. SHERIDAN * OKLAHOMA CITY 73102 


ECONOMY RADIO HEADQUARTERS 
“WE WILL NOT BE UNDERSOLD” 
MOTOROLA 800 MHZ CONVENTIONAL & 
TRUNKED MAXTRACS. SPECTRA’S, MITREK, 
MTX & STX 
MOTOROLA 900 MHZ CONVENTIONAL & 
TRUNKED MAXTRACS. SPECTRAS & MTX, 
MOTOROLA LO-BAND, VHF & UHF MICOR, 
MITREK, MAXTRAC, MARATRAC, SPECTRA’S, 
SYNTOR X. HT600, MT1000 & SABERS, 
« Al RADIOS CLEAN WIACC’S; 30 DAY WARRANTY. 
KKKKKKKKKKK KKK KKK 
FROM OUR NEW 
RADIUS RADIO HEADQUARTERS 
“WE WILL NEVER BE UNDERSOLD"’ 
LOWEST PRICES IN USA - 
GUARANTEED 
GP300 BF FROM $499 
M100 25W FROM $328 (CWO) 
KKK keke KKK KKK 


MUST GO'S 


100W UHF MICOR 12F PL OR 
SOW UHF MITREK 4F 

60 W VHF MITREK 4F PL 

WOW UHFVHF 

35 W 800 MITREK 4F PL . 

SOW SYNTOR UHF 

SW MX350 UHF PL 8F 

ELECTRONIC SIREN 

23GHZ ree oll MICROWAVE 
CCTY CONT 


RADIO EXPRESS, INC. 
Ofc. 703-266-1928 Fax 703-830-8710 


WE BUY MAXTRACS, SPECTIVS, HTB00, NITIOOD, SABER. MTX, RADILIS, 
STX. MITREKS. MOSTAR, & SYNTOR X. TOP $SS PAID PLUS SHIPPING, 


* 
* 
* 
* 
* 
* 
* 
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ARIZONA 
TWO WAY COMM. 


MICOR UFH RX $40.00 
MICOR UHF TX + PA $50.00 
MOT MX BATTERIES ''NEW"' $20.00 
MPE1000 99-CHL $650.00 
SYNTOR DRAWERS (AS IS) $175.00 
SYNTOR-X 9000 HEADS $50.00 
MOT DPL TEST SETS $85.00 
GE UHF MVP RADIOS $200.00 
GE VHF MVP RADIOS $75.00 


1-800-377-3807 


BUYING ERICSSON - GE EQUIPMENT 
CALL OR FAX FOR QUOTE 

Rangr VHF lt0W w/S550 scan 

Micor UHF 40W T44RTA3803A ace 

Micor VHF HOW TRIRTAMO2K ace, . 

Custom MVP 800 MHZ Radia onty . 

Custom MVP. VHP wave... 

Delta-S 150-174 no. ace. HOW 

Delta-S 450-370 40W §-990 ace 

Delta-S Low band and “T™ band 

Phoenix-SX VHF 16 ch, scan 

Phoenix-SX VHF 16 ch wiacc 

Phoenix-SX 406-430 16 ch. new. --., 

MASTR II 150-174 }10W from - . 

MASTR II 450-470 40W ace. -. 

MASTR II mobile cables 

MPI port. 2W es 150-174 new 

MASTR IL VHF “BE” package, 1lOW 

DFE W/C-500 sean accessories 

$-990 128 ch. head w/warranty 

New Cellular Handsets & Options 

MPS/MPR/MPX/MPUMPD Chargers 


NEW LONDON TECHNOLOGY 
231 Old Timberlake Road 
Forest, Virginia 24551 
TEL 804-525-0068 FAX 804-525-0078 


BUY 
SELL 


Used GE-MARC 


Trunking Radios. 


TMX 8310 TMX 8210 
TMX 8510 TMX 8712 


TMX 8825 TMX 8615 


Call 
John 
Peacock 
Tel. 800-232-7715 
Fax 501-735-7799 
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MuLtTI 
LINE 
SELECT 


Tone Remote with 
up to 8 Channels 
(F1-F8) 


Select up to 
8 Base Stations 


Electronic Rotary 
Switch for Line 
Selections 

LED Line Activity 
Indicators 


Monitor all 
Capability 


Add or Delete any Combo of Receive Audio 
Amphenol Connector & Cable Supplied 


13667 Floyd Circle 
Dallas, TX 75243 
800-527-4596 
800-383-9180 FAX 


Circle (145) on Fast Fact Card 


Connect All Your 
Base Stations to 
ONE Remote!!! 


Equipment for sale 


MOTOROLA ¢ RADIUS « IDA * JOHNSON « KENWOOD 


| RadioMate } 


Professional Headsets for Professional People™ 


Cellular Telephones ¢ All Kinds of Helmets 
Portables * Mobiles ¢ Base Stations * Telephones 


CALL FOR COMPLETE BROCHURE 


1-800-346-6442 


MIDLAND « GE ¢ RANGER ¢ STANDARD «+ 
Circle (142) on Fast Fact Card 


UNIDEN 


Look what primus has in stock for same day shipment to you 


primus 
ELECTRONICS CORPORATION 
800-435-1636 (1) 800-982-1413 FAX 600-767-7605 
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ProCom U22 


HANDHELD UHF FM TRANSCEIVERS 
2 WATTS-TWO CHANNELS 


PROVIDES INSTANT COMMUNICATIONS 
WITH KEY PERSONNEL INSIDE/OUTSIDE 


ideal for use in factories, office buildings, 
shopping mails, construction sites and for 
security control. 


pig theyre INCLUDE: 
Sturdy. high impact ABS plastic textured case 

+ Rechargeable nickel cadmium battery pack. A.C 
battery charger, flexible antenna with BNC 
connector. F.C.C. license applications included 

* Jacks for A.C. charger. earphone, external 
speaker/microphone, and external antenna with 
BNC connector 

+ Adjustable squelch control/tone squelch on-off 
switch 

* FCC type accepted for Part 90 and 95 

* Operates on General Mobile Radio Service and 
Business Band Radio Service 

* One set of crystals installed for channel 1 

* Crystals available for’ GMRS, GMRS-SIMPLEX, 
REPEATER FREQUENCIES, BUSINESS BAND 


(800) 345-1354 


14811 MYFORD ROAD + TUSTIN, CALIFORNIA 92680 
(714) 669-9890 « FAX: (714) 669-1081 


Circle (144) on Fast Fact Card 


September 1992 Mobile Radio Technology \25 


126 


C lassified Equipment for sale 


GENERAL 


COMMUNICATIONS, INC. 
MOBILE COMMUNICATIONS AUTHORIZED DEALER 


#1 GE DEALER IN THE USA! 


Largest Inventory A Quality Service 
Fastest Delivery and Best Prices 


1-800-356-3200 @ : 
5157 Anton Dr. AMadison, WI 53719 
Circle (146) on Fast Fact Card 


Mobile 
Comminications 


EIWEll BEAT YOUR BEST PRICE! 
=California Radio 800-231- 0103 § 


exuzez oo 


CRYSTALS FOR SALE 
GE-M.P 1. & Uniden 
O.E.M.-VHF & UHF and some Low Band, 
Rptr. pairs — Splinter pairs etc. 
Immediate delivery. 

Call or Fax request. 

Triangle Communications Inc. 

Bob Landis 
Tel 717-656-2211 Fax 717-656-3458 


RAMSEY COM-3 
The communications service monitor that’s 
missing one feature .... 


* Frequency coverage 100 KHz to 999.999 MHz 
¢ Signal Generator 0.1 uV to 10,000 u¥ with reverse 
power 
¢ Built-in 1 GHz and audio frequency counter 
* Modulation includes 1 KHz, CTCSS or external 
* The most popular low cos! high performance 
monitor, . 
* Extremely portable, only 13 pounds includes 
rechargeable battery al no extra cost 
* Call for free 10 day trial in your shop 


Ramsey Electronics Inc. 
793 Canning Pkwy 
Victor, NY 14564 


MOTOROLA REPEATERS 
W/MRT1 INTERCONNECT 
15-MSR2000 UHF 100 Watt Repeater. 
C74GSB3105AT, w/Duplexer. Metering 
Panel, MRT1 Telephone Interconnect. 
$3500 Each. 
800-467-2346 


FOR SALE 
GE Mastrll LB 42-50 Mobiles 
GE 2C/5C Elements SIS ca. EC. - 
Mot Syntor T34SRA3J00 UHF S165 ca 
Mot Maxar-80 UHF $200 ca 
WANTED: VHF DISPLAY PAGERS 
Dave 405-634-5600 Fax 405-799-2626 
Credit Cards Accepted 


S135 ca 
$5 ca 


HIGH PRICE ! 


protection ... no more front-end biowouls! 


thousands sold worldwide 


MasterCard 


716-924-4560 
716-924-4555 (FAX) 
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BUY - SELL 


RADIOS 
NEW & USED 
Johnson - Motorola 
Standard - Uniden 
Buy-Comm-Co. 


Steven Kenney 


1-800-347-4121 


(602) 585-3900 
FAX (602) 585-6900 
29669 North 45th Street 
Cave Creek, Arizona 85331 


Mobile Radio Technology September 1992 


“a $2795.00 


Top Quality Ultra-High Shock Crystals For Pagers & Radios 
Motorola, GE,NEC, andallothers! Priority Delivery Available: 


Your old friends at Standard Communications’ 24 hr./72 hrs day/10 day 
Crystal Division are now your old friends at Standard: 15 days 


Frequency Management. We've formed an ary 
independent company toserveyoubette. = ALAN ‘Frequency 
¥¥¥ Management 


Greater Capacity, New Larger Facility, 
Same Experienced Pros. A Omson of The D.¥/. Thomas Compames. inc 


15302 Bolsa Chica St., Huntington Beach, CA 90649 800/800-9825 (FAX 714/890-1832) 
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WE BUY AND SELL USED MOTOROLA 
AND GE FM TWO-WAY RADIOS 
1 MSF5000 RPTR., SOOMHz. C65GFB7206AT 
122 GE CORONA, 800MHz, TRUNKED MOBILES 
33 GE MARK V, 800MHZ TRUNKED PORTABLES 
16 MOSTAR, 800 MHz. Trunked Mobiles 
D35TLASGOO 
4 TRAXAR, 800 MHz, Trunked Mobiles 
D35TDASGOO 
2 MICOR APTAS, 460MHz, C64RXB3106AT (OVP) 
1 MICOR BASE, 460MHz, C54RCBH9146 
1 MICOR APTA,, 460 MHz. C34ACB3105BT 
26 MICOR, 495Mblz, T74RTASOOO 
30 MICOR, 460MHz. T74ATA3000 
102 SYNTOR, 460 MHz, T64SRA3200 
13 MAXAR BO. 460MHZ. D34TSAG000 
17 EXPO, 460MHz, H24XPU6120 
1 MICOR BASE. 173MHz, BS3RCB3105 
98 MICOR, 173MHz. T83RTA1200 
10 MAXAR 80, 173MHz, 043TSA3000 
t MICOR BASE. 165MHz, C53RXB3126AC (DVP) 
30 MX350, 16SMHz, H43AXU3120 (DVP) 
5 SYNTOR X, 1SSMHz, T83VBs7D04 
31 MITREK, 153MHz, T83JJA3000 
158 MICOR, 153MHz. T79RTN3100 
52 MITREK, 48MHz, T81JJA2900 
1B MOCOM 70, 48MHz, T718BA1000 
CHA RADIO CO, 
1301 ach AGE 95 » Denver, 1A 50622 
(319) 984-6115 of FAX (319) 984-6220 


Replacement Batteries 


Centurion’s full line of batteries to fit leading models perfectly. 
For Two-Way Radios and Cordless Telephones 
@ Motorola @ GE @ Uniden @ Maxon @ King 
@ Midland @ Cobra @ AT&T M Radio Shack Ml Sanyo 
For a distributor nearest you, please call 
Toll Free 800-228-4563; or toll free fax 800-848-DUCK (3825) 


J 
>€ENTURION 
INTERNATIONAL, INC. 


P.O. Box $2846 Ml Lincoln, NE 6850] 
Circle (149) on Fast Fact Card 


Equipment for sale 


HIGH SPEED meg USED 2-WAY RADIOS 
moimninemeiiiend > D T M F > * STORE & SEND at AIR COMM-—Phoenix, AZ 


Na basa ° Fax (602)275-4555 
savings on Motorola, GE, EF) mobiles, 
base stations, portables, pagers, repeaters— 


STEEL KEYS 
SEALED GOLD CONTACTS 


An ultra-high quality OTMF Encoder 
for absolute reliability and function. 


@ Software-Onven and Keyboard Programmable 

*® 25 Memories @ High Capacity. 30 Digits per Location 
® Non-Volatile Memory @ Auto Test & PTT Disable 

@ 5-10-20 DPS, Pure Signalling -No “Pops” 

@ Speed Adj @ Pause Ad) @ Digit Expand @ Wait/Send 
® Wide Operating Range -22 +160°! / 6-26 VDC 


primarily solid state—all frequency bands. Also, 
accessory items: Motorola ''Systams 90"' con- 
trol heads. PL and paging reeds, channel ele- 
_ ments. Cash quotations made for 
be purchase of above equipment. 


AIR | COMM 4614 E. McDowell Rd. 
— hs Phoenix, AZ 85008 


216 ——>| 


|< . 


® Tech Level Programming ® Sell-Contained Side Tone Ire 
Pe 2, ’ 5 
PK-7V, ANIS.2 a px-rk,ania2”~. j,|| Now, here’s a switch! 
PK-7H Horiz. Model Call or write for ANI3.2 Into W/ Relay | 6 


Pipo Communications 23.2252 caionassr MERE ET 


(916) 644-5444 aulomatic DATEL wmer swite 
Emphasis is on Quality & Reliability Fax: 644-PIPO pos nga 


Circle (150) on Fast Fact Card EASY TO INSTALL. 


Custom Made Ain. ano||i\/) 
Voting Receivers LAND MOBILE RADIO 


15 MINUTES TO 15 HOURS!! 
Wialkback For GE, Moatwrola & RCA Comparaters 


Prevents Dead Batteries. 


MADE IN U.S.A, 


LARGE INVENTORY 


*Low Band PROTECTS YOUR RADIO. 
“High Band OF MOBILES swegeyt™® ONLY $74.95 cit 
“UHF Band & PORTABLES CALL NOW FOR MORE INFORMATION! 


*Dealers Only 
*Same Day Shipping On Mobiles & Portables 


B & C Communications, Inc. 


ASK ABOUT 
OUR NEW 
DEALER KIT!! 


1-800-343-3004 — 201-670-1985 - (Fax) 201-670-7627 FERRRE 
( ) nhs 
Circle (151) on Fast Fact Card 400 Highland Avenue Ase = 
Altoona, PA 16602 - al 
MOBILES ¢ BASES e PORTABLES * PAGERS ¢ REMOTES 800-458 3410 Clare J 
LJ 
PC] — PEKAAR COMMUNICATION INC. VU"id ap 
Steve's back, formerly of Gregory Electronics Corp. eRe 
$ Specials of the month. $ Circle (153) on Fast Fact Card 
GE portable MPX 138-150 range, 6W, P&ABHH66 .. 
By Motorola Pulsar T1776A telephone wiTLN19758 head . $376 USED RADIOS 
Motorola Mitrek T81JJA4000 42-50 range, 100W, PL, wiace. ....... : 7: . 
rs) Motorola remote telephone style T150G Serias ‘ . $85 at Low Prices! 
fom Motorola remote T1902 Series 90 ... sig ; $100 *MiICOR *GE 
fem GE Marc V 800MHz range base S2YSLSLSGOXX eu $200 eMITREK *RCA 
GE Deskon | Remote : ‘ $30 . i ‘ 
= PORTABLES ACCESSORIES 
@ Motorola MX320 portables H35AAUB110 800 trunking range ...... 2 $200 deri 70 TAneieet cen 
s GE Delta crystal type, 40W HB, less acc ass *RPTRS “BASE STATIONS 


GE Exec || CG Board versatone style 19D430740C1 . 
GE Delta NSDD3NO60TA, 60W, 42-50 range wiace 
Special: GE Master Pro & Motorola Motrac, LB or HB, 30W, Drawer only. * “as is" 


Catalog Available ff you can't find it, try us! Call (201)772-0704 
BOARDS ¢ STRIPS * ACCESSORIES e ELEMENTS * REEDS 


Large Quantities * (817) 433-5452 


BJ0VHL « 
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¥ Site Selection, Acquisition, Development, Construction, 


Engineering, Management, Marketing. 
# Sites Available Now... IL.IN. MA, MD, MI, MO,NC,OH,TX, & VA 


160 N. Broadway VISA 
Fresno, CA 93701 MASTERCARD 


MOBILE AND PORTABLE RADIOS AT 
WHOLESALE PRICES 


1-800-233-8818 


10 Woodbridge Center Drive, ¥,00d Ns 07095 
(908) 636-6970 « FAX (908) 636-7260 + Toll-Free ( ) 247-4796 


t 799) RAM Facikhes Management inc 


Circle (154) on Fast Fact Card 
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37 CALIFORNIA ANTENNA SITES 


,; Or develop your own site. 


? * Major Locations * Stand-by power 
* Secure facilities * Air Conditioning 


Land available at 
Oat Mountain/Chatsworth, 


covered. cot ans 


For superior antenna site coverage along with the Quality and Customer Since 1956 
Service you expect from an industry leader — choose Motorola. Oun 23501 Pork Sorrento, Ste. 213A [ 
nationwide network of antenna sites offers vou space on thousands of | Colobosas, CA 91302-1355 
premier antenna sites across the country, Contict Motorola Network \ Contact Rich or Jack Reichler ot 

‘ 


Services Division today for your local and national site needs or to find out q! | 818/888-7000 


more about our site planning and management services. 


WER SPACE 


U.S. Network Services Division, 


TO 


Antenna Site Information 
08-576-5484 
7 ‘ = age (3 Westchester * Putnam, NY 
'e -fé 4 Low-loss combiner systems for 150- 
ona oe =f 900 MHz. Bogner and Antel 
EE ex antennas—450-900 MHz. 24 Hr. 
™~. 


Emerg. UPS system. Elev. over 1000 


i& MOTOROLA q ft. Easy access all year. Covers 
Network Services Division EN Northern Westchester, Putnam, 


1301 E. Al in Rd. Rockland and Connecticut. 
Seen meee SIGNAL TOWER COMPANY, INC. 
© Motorola, 1991, and Motorola are trademarks of Motorola, Inc. (914) 633-0569 
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SEATTLE AREA 


Commercial power with generator backup. 
Good security. Year around access. 
GOLDSPAR COMMUNICATIONS 
206-475-9430 
Fax 206-475-9410 


John M. Rowe 
Antenna Sites’ Services 
Site Acquisition, Site Marketing & 
Zoning Specialist 
1236 Corona #2 
Denver, CO 80218 
REALTOR’ (303) 830-0815 


ARIZONA’S PREMIER 
TOWER FACILITIES 


Contact Dave or Charlie Bonifasi 


ANTENNA SITES, INC, 
602-451-7702 


Tower Space Available 
Bullrun Mountain 
28 miles west of Washington. DC 1366 AMSL 
Covers Western Areas of 
Washington, DC Metro Area 
Contact: Ken Van Patten 
Northwest Tower Service, Inc. 
(703) 255-9781 Fax (703) 255-1292 


Looking For FRYER'S SITE GUIDE'S 
Towers Here? Eastern Seaboard Edition is now 
available featuring over 


Try Looking 9,000 antenna sites and 45 


Here First pages of 1°x1° maps covering 
towers trom Virginia to Maine. 


COST: $200 


Tower Space Available 
28 miles west of Washington, DC 
1366 AMSL 
Covers Western Areas of 
Washington, DC Metro Area 
Contact: Ken Van Patten 
Northwest Tower Service, Inc. 
(703) 255-9781 FAX (703) 255-1292 


Regions to follow are West, Gulf, 
2. Panhandle, and Midwest 
BeADONKD Reserve your copy now}, 
Call 215 660-7804 for 
a free 36-page sample. 


Tower Space Available 
45 miles west of Washington, DC = : 
1900 AMSL Circle (156) on Fast Fact Card 
Mount Weather in Loudoun County, VA 
Contact: Ken Van Patten 
Northwest Tower Service, Inc. 
(703) 255-9781 FAX (703) 255-1292 


TWO BALA PLAZA, #300 3 BALA CYNWYD, PA 19004 


NEED TENANTS?? 
Advertise your sites in the 


( NATIONAL COMMUNICATIONS ) 
ye SITE DIRECTORY 


Dedicated to advertising antenna sites for lease 


NEED SITES? 
The NCSD contains hundreds of prime 
antenna sites across the Nation 
To get your copy write or call: 
***INTRAPAM., Dept. M. P.O. Bux 6093*** 
Freehold, NJ 07728 (908) 462-5964 


DETROIT AREA 
-ANTENNA SITES- 
COMPLETE COVERAGE 
St. Clair Shores, MI | Pontiac, MI} Ann Arbor, MI 
300° Bidg 190° Bidg. | 270’ Bidg 


Radio Tower Space for Rent 
43 Sites in West Texas and 
Eastern New Mexico. 


AMOCO PRODUCTION CO. 


806-637-5300 
Fax: 806-637-5427 


Other Prime Sites Throughout 


The Midwest! = 
¢Teletech inc. 


Box 924, Dearborn, MI 48121 
(313) 562-6873 
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TALL TOWER: WASHINGTON, DC 
SOUTHERN MARYLAND 


30°37'07" x76°50’42" North of Waldorf & 10 
miles south of Andrews AFB. 768’ AGL 949’ 
AMSL. Receive antennas on top. No inter- 


ference guaranteed! VHF and UHF Combin- 
ers, 800/900 MHz ports available. Tower has 
plenty of room for large dishes. 24 Hour 
access. Emergency power included. Closed 
air conditioning. very clean, 


Call Chip Fetrow 301-899-3014. 


Equipment wanted 


PAGERS*PAGERS*PAGERS®* 


WANTED TO BUY ©* 
PAGERS G 
McManus Communications £ 
Phone: 501-763-6250 R 


Fax: 501-763-6533 s 
PAGERS -PAGERS*PAGERS: 


*“OIUMOAPrPVs 


Equipment Wanted 
Vlotorola, Johnson, GE, 
EFJ, Uniden, Standard 


Buy-Comimn-Co. 
1-800-347-4121 


FAX (602) 585-6900 


“Radio a> 800-231-0103 
aN ae oo 


Computer software 


Identify and prevent 
communications site 
interference in minutes 
rather than hours. 


Introducing ComSitePlus, PC-based 
software thal combines the popular 
DeSensePlus and IntermodPlus to integrate 
Transmitter Noise/Receiver Desensitization with 
Intermodulation analysis. ComSitePlus picks up 
where most intermodulation programs leave off. 


Automates looking up receiver desense and 
filter curves. Intelligent data entry algorithms. 
Calculates all signal levels and recommends 
additional isolation requirements. Works with all 
Land Mobile radio bands, 25-1,000 MHz. 


COMSITE Pius 


For a brochure, call 1-800-845-0408, 
Individual communications site 
consultation available. 


Tower space 


TOWER TECHNOLOGY CORPORATION 
We have the finest, professionally managed an- 
tenna sites in Florida, Master Antenna System 
for UHF & 800 MHz using 3%" hard line, Four 
window tower top amp. If you need antenna 
space in: 

Jacksonville « Tampa Bay * Sarasota/Venice 
Lakeland « Disneyworld/Kissimmee/St, Cloud 


Contact: Bruce Mcintyre 


(813) 854-1518, 105 H Dunbar Ave. 
Oldsmar, FL 34677; FAX: (813) 855-1969 


Use 
Mobile Radio Technology 
Classified Ads 


COMMUNICATIONS 
TOWER & ANTENNA 
SITES FOR THE 
METROPOLITIAN CHICAGO 
AREA 


STAN STANN 


PO Box 31160 
CHICAGO. IL 8063 


PRIME NORTHERN 
NEVADA SITES 


Our newest, Pond Peak, at 8035' 
AMSL 2635' AAT, Overlooking 
Reno and Fallon and the I-80 cor- 


ridor, 
CALL NOW, 702-827-6060 
HIGH COUNTRY COMMUNICATIONS 
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Computer software 


TAGtS 


CONSULTING SERVICES 


sistance 


SE 


ENGINEECING AID SOFTWARE 


econd & 3 Arc Second Data Bases Now Avaliable 
TECHNICAL COMMUNICATIONS SOFTWARE 
P. 0. Box 884 Montgomery, TX 77356 © (409) 588-3200 © FAX {409} 588-4434 


Version 3.0 
Only $279 


Pyramid Communications Service Management 


Software = 


ooo 


Invoices 


— 


Serial #'s | Ee creeee 
Troentory 
[Al Lv Radios Sent F Pa: Mailing labels 

pHi By, 
(TR en =) Bd Denis Cys 4stomer Data 
(“FEES Pienaar “tener Date 


@ 
210 Main St #153 Seal Beach CA 90740 (J (414) 730-4190 2 


Productrvity eee 


Computer Software for Communications 
Engineering Applications 


VHF/UHF Land Mobile Radio Engineering Programs 
mw Predicted Area Coverage, Shadow, & Field Strength Models 


m FCC Carey Curve Contour Plotting and Reports 
@ Point to Point Link Analysis and Path Profiles 
Microwave Engineering Programs 


m@ Path Analysis and Profiles 
@ Quadmap Crossover Points 


and 30 Second Digitized Terrain Elevation Data 


m CD-ROM and Floppy Diskette 


ES ROCKY MOUNTAIN COMMUNICATIONS, INC. 
= ‘on Montane Drive East gm Golden, CO 80401-9124 
(303) 526-5454 Fax: (303) 526-2662 
CALL TODAY FOR YOUR FREE DEMO DISK! 


See us at IMCE/Fall, Booth #336. 
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A Few Good Reasons to 
Choose Wiicro-Quick Soffware 


h 
fuk 
parka. 
system = 
SMR, PCP 
subscribers © 
specific rate stius 
and terminn| inter, 
zones © Fst minute 
GENERAL FEATURES: Highly integrated telemarketing, lead tracking, proposal generation SO, PO 
AR, AP. GL, Payroll, dispatch scheduling. recurring billing and report generation modules ¢ Up to 99 
user-owned companies. with up 16 999 departments and 2600 locations, each ¢ Comprehensive password 
protection * Over 2.1 billion user-defined customer and vendor numbers © 6 user-defined customer reporting 
fields © Up to 46,000 employees * Automatic GL linking « Haya help screems © Built-in UNIX/XENIX, UNIX 
VMS, ULTRIX, AIX and SUN opernting systems. PROTOCOL: Includes sales/service order entry, purchasing and 
accounts receivable modules © Complete customes service lacilities = Express menu provides direct access to hundreds 
al daily functions * Over 2,000 user-defined teports © 15 character user-defined item numbers * Up 10 2600 serial 
ized/non-seriolized inventory locations per company © § user-defined price levels _ exchange price ond minimum selling 
price © 5 user-defined cost levels . soles cost and exchange cost © Package pricing * Package costing © Customer -specific 
special pricing © liem-specilic special pricing © User-defined reorder points * Automatic parts requistiening ¢ Automatic 
substitutions © Automatic stock transfers ¢ Automatic bar-code indexing * Direct importing of pricing disks fram Motorola, GE 
Johnson, ond others © Unlimited user-defined globol pricing © 1296 sates tax codes, with 10 toxes each © 1296 user-defined terms 
codes © Unlimited customer, employee & inventory memos © Point af sole & cash drawer support ¢ Automatically processes warranty 
doims and bills vendors © Automatic maintenance contract processing * Recurting maintenance contract billing * Tech productivity 
reporting * Sales commission reporting * Unlimited customers can be billed to a single account © 2700 line items per order * Orders con 
be entered by item number ot description © On-line worranty and maintenance contract activations * Tracks up to 296 characters of system 
dato, per serial number © Automatit job costing * Allows purtiol invoicing * supports mult) customer billing, fram a single order © Automatically 
calculates UPS shipping charges * Automatically prints UPS COD tags * User-defined service alert periods ¢ Unlimited user-defined foilure codes » 
Unlimited user-defined fix codes * Serial number tracking by customer make, model, and 2 user-defined fields © Tracks customers by territory, lead 
source, travel zone, tox sate, terms code and SIC code © Automatic dispatch scheduling, based on 100 tech qualification codes and 2600 travel zones 
© FAX SO transmission * Prints unlimited service order, job cord, PO, invaice, pick list, statement and stock tonsfer copies ¢ Dynamically updated tech 
calendar, work schedule and service status streens * Automatic service follow ups © Automatically handles trade-ins, discounts and re-work © Complete return 
lo stock and return lo manufacturer inventory tracking © Allows perpetually opan POs © Supports economic order quantity * Allows the creation of multiple POs 
from an open requisition list © Automatically prints/disploys received PO distribution list © Full bar-code suppor! © Supports recurring POs © FAX PO transmission 
© Individual & list-style cash receipts © User-defined aging periods * Comprehensive sales tax reporting © Cash drawer report © Tracks security ond order 
deposits © Recurring billing E-XCEL: Includes telemarketing, lead tracking & proposal generation © Supports over 2 trillion automatic & user generated 
lead numbers © Allows up to 99,999 contoct sequences per lead © Tracks leads by lead number, customer number, nome, address, contact name 
phone number, telemarketer ond follow-up date * Uses PROTOCOL customer, inventory, and pricing records * Dynamically updated appointment 
tolendar ¢ Daily appointment reports * Tracks avernge lvad processing lime & average days to close * Uses probability af close to project future 
income and inventory requirements © Productivity by telemarketer, salesperson and lead source ® Prints to both quote forms and user-defined 
letteshead © Integrates with Word ond WordPertect mail merge © Automotic future & periodic follow-ups * Supports up to 10 million active 
quotes * 99 user-defined quick-quotes © 10 user delinad telemarketing quotes * Unlimited packaged quotes © Unlimited quote text » 20 
recolulate modes © Credit approval facilities » Comprehensive telemarkater compensation system * Automatic sales commission calculation 
© Quotes con be directly exported to PROTOCOL © Provides over 250 reports OPTIMA 11s Includes SMR. PCP, RCC MSA. RSA 
TAS, voice mail & flat-rate recurring billing © Supports over 60 million systems © |.6 million networks © 2.1 billion subscribers © 
Supports up to 4,000 user-defined rate codes per system © And up to 4.000 user-defined rate groups per system © Unlimited 
unit-specific rate structures © 1296 special toll, provate and commission codes per system © 6 user defined time zones pet 
system © Direct controller, switch & terminal interlaces © Automatic data uploads and downloads © Automatic call record 
ond rating * Per minute toll rating, in up 10 6 fime zones © 15! minule, 2nd minute ond 3rd minute 
toling, in up to 6 time zones © Tiered pricing © 16 billing detail levels * par unit. per system & per network 
free minute trickle-down © Minimum per call charges ® User-defined incomplete call discard times * Auto-adds up 
to 999 units © By-agen! number inventories » Comprehensive agent commissioning * Rental inventories eAuto 
depreciation * Bills in any language or currency © Add-delete revenue and loading reports © on 
demand invoicing ¢ Time/date stamped numbe exchanges © Automatic pro-rote invoicing * Multiple 
billing cycles, within @ single rote group ¢ Unlimited trial billings ¢ Supports global credit holds wd 
activations/deactivations © Concurrent and double-sided laser printing suppor! * and lots more! 
points © Automatic r 
disks from Motoro! 
terms codes © I' 
and bills ver 


...Now, for the Five 
Best Reasons 


4. FREE DEMO SOFTWARE... That's right, you can take a 


full-blown, all-out, no-holds barred test drive, absolutely free! 


In fact, if you go on one of our personal Demo Tours, we'll give 
you up to $4,500 in purchase credits, just for taking the time! 


2. $3,000.00 TRADE-IN... Why live with software that doesn’t 
do the job? Trade it in on PROTOCOL, E-XCEL or OPTIMA II, and 
we'll give you a purchase allowance of one thousand dollars per 
module. - That can quickly add up to a $3,000.00 windfall! 


3. ONE STOP SHOPPING... In addition to software, we can 


supply all of the components necessary to integrate your existing 
hardware & data into a powerful multi-user management system. 


In fact, we can even include on-site training and 24 hour service, 
all for one single price or monthly lease payment! 


4. SATISFACTION GUARANTEE... Our exclusive ninety day 


satisfaction guarantee ensures that your decision to choose 
Micro-Quick is always the right one! 


5. TOTAL SUPPORT... All Micro-Quick products include one full 


year of toll-free telephone support and free updates. We also 
include UNITRIX V, a one key-stroke solution to the management 
of users, terminals, printers, modems and tape back-ups. 


So, even if you know absolutely nothing about computers, the 
help you need is just a phone call or key-stroke away! 


| 


MAIS F2 -QUIere SYSTEMS, INC. 
10535 Foothill Blvd. * Suite 230 « Rancho Cucamonga, CA 91730 © (800) 874-7749 « (744) 980-1034 * FAX (714) 944-3995 


intelligent software, for Managers who fake their business very seriously. 
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C lassified 


SCADA Software 


TURBEX-Z for water quality, 
waste water and general site 
monitoring and control using 
ZETRON equipment via 
packet radio. 


AgZax for agricultural 
monitor and control using 
packet radio. 


CYCURE turnkey site security 
monitoring system, auto alpha 
paging, billing and invoice 
system, uses ZETRON Mod 17 
and 2000 series. 


TECHNICAL AND 


ENGINEERING 


TDEXz2 path, propagation, 
terrain analysis, contours, 
area, shadowing, workstation 
interface. 


IMSITE V 3.10c intermod and 
general interference analy. 
includes small expert system, 
worlds fastest, hands down, 
no excuses. 


OMEGAS PE’s Intermod prm. 


includes IMSITE. 


SERVICE SHOP 
AND BILLING 


CYRNET service shop oper. 
system, recurrent billing, 
terminal equipt. download, 
interface and conversion, 
autopricing from mfg. data or 
inventory, FIFO or LIFO, 
service history tracking, 
numerous reports, good 
management, tech utils, highly 
configurable system for PC 
networks. 
CYR-XCHANG/DID-Tracer 
turnkey answering service 
with AR and billing for PC 
networks. 

Updates Available — 

Please Call 

Full BBS Support 
CyberSym Control Systems 
PO. Box 227 
Blacksburg VA 24063 
703-268-5400 Voice 
703-268-9767 BBS 
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Phone 


Carla Gamino 
for Classified 


Advertising Information 


(303) 762-1249 


September 1992 


Computer software 


Terrain Analysis Package (TAP)™ 
PC-based software for RF studies 
* Area field strength coverage maps. 
¢ Shadow maps. 
* Choice of propagation models. 
¢ Point-to-point/microwave fade margin and 


reliability calculations. 
Limited Liabitity Co. ¢ User-customized data base for buildings and 
791 South Holly Streer = Vegetation. 
Denver, Colorado 80222 * Digital elevation data on floppy disk or CD-ROM. 
(303] 329-6388 ¢ Intermodulation product studies. 
FAX (303) 329-0901 Free demo disk upon request. 


SoftWright 


COMPUTER ENGINEERING OF MICROWAVE SYSTEMS 


(CEMS) i 
i A i 
3s, 
LAND MOBILE RADIO COVERAGE Merny 1d 


i (LMRC} 


MICROWAVE 


@ Meno Dinen Color Coded 


LAND MOBILE RADIO 


@ Cinvcrape Diagrams 


@ On Nucen Path Profile Design @ Multiple Prediction Models 

@ Diffraction Low Calculations @ <4) Raduls SEMIS) Km} Radia 
@ Reflected Signal Analysis @ Rehct Maps in Cider 

@ Route and System Diagrams @ latermedutaton € glculatiomns 

© Map ( rossines - Graphic ith © WM Ts and Rx Frequencies 


Dintenstins 
Sea © Up! Order 


Portumanice Precictinas: Anilow, 
Digital and Video 


= Caaphie Presentations 


NORTON ENGINEERING 
10002 MeDutt Court 


Demo Disk 


Vienna. VA 22181 and 
: 

703} 938-5745 Sample Printouts 
Fax: (703) 938-9168 Available 
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CDS offers you the tools to predict radio propagation 
coverage with unprecedented accuracy. CDS Real 
World Propagation” Studies are an invaluable tool 
used in the design of RF communication systems, Call 
us to discuss how we can supply you with the | 
resources you need. Other RF Engineering Tools — 
include: 

¢ Online/Remote Access Services 
* 3 Arc Second Terrain Data 


Real Word 
Propagation 


+4 +f 
+ 
pha * 


- FCC & FAA Databases 
+ 1990 Population Data 


Communications Data Services, Inc. 


6105-E Arlington Blvd, Falls Church, VA 22044 
(703) 594-0034 © (800) 441-0034 
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|) H2A 11 ] | YOUR AD COULD BE 


Announcing New Sofhvare | 


Coverage Analysis Module ° 


For the H2A Professional Transmission Planner 
The module computes ard plots FCC Carey and 
broadcast curves, shadowing, field strangth. terrain 
dlevations, etc based on 3-sec. terran data 
Other modules assist in map work, path geometry 
profiing and performance. route plotting, mtermnd 
products and infererence analysis 
Roasonably Priced » Easy to Use + Fast 


Call or fax: 


Mobile Radio 


Carla Gamino 
303-762-1249 
FAX: 303-762-0069 


H2A Communications 
117) Border Lane. Moscow, 
{208} 882-9252/FAX (208 
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Computer software Repair services 


SMR einen <> ahs RECEIVABLE NS ELECTRONICS SERVICE INC. 
"CES “IDA ‘Johnson “Trident “Uniden *Zetron COMMUNICATIONS MONITORS SALES & SERVICE 

etling Becounts Receivable N.I.ST. TRACEABLE CALIBRATION 

Recurring Billings (fat rate) Apply Payments — 

Daily Billings Generate Statements CUSHMAN IFR 


Air Time Billing Print AR Agsings 
Long Distance Billing Generate Service Charges SALES NEW-USED 


Handles all of your business billings 

Easy to understand and learn 

Requires a minimum of tile data keying. 

Mix or match different download formats. 3610 Dekalb Technology Parkway 
Simple and flexible approach to sales taxes Suite 110/111 

General Ledger Interface. Atlanta Georgia 30340 


CLEVER SOFTWARE (404) 451-3264 AUTHORIZED 


3033 13th Ave. SW, Suite 139, Fargo, ND 58103 
Phone: 701-237-0277 Fax: 701-237-0228 Fass: (904) AT8-GTOs CUSHMAN: SERVICE 


Computer Resources Inc. 
The Service Management system is de- 
signed for the management of a mobile 
communications company. It provides the 
user with work orders, and work order his- 
tory, inventory control and purchasing, 
contract management and costing, equip- 
ment management and costing, and tech- 
nician productivity. Also available are 
Recuring Billing, SMR Billing, Pager Bill- 
ing and Inventory, plus Accounts Receiv- 
able, Accounts Payable, General Ledger, 
and Payroll. 


205/987-1523 
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Repair services 


WE WILL REPAIR ANY 
MOTOROLA RADIUS 
— NO MATTER HOW 

BADLY DAMAGED 


Offer not applicable to internally 
incomplete radios or if repairs exceed 
price of a new radio. 


Also We Modify & Update 
Existing Radius Equipment 
PROCOMM 
805-497-2397 


_ Triton | 
2 Electronics, Inc. 
Classified 


SERVICE MONITOR 


REPAIR & CALIBRATION 
Exclusive monitor repair since 1973 


Call NIST TRACEABLE 
Carla Cushman, IFR, Motorola, Marconi 


Advertising 
information: 


Gamino 4300 Lincoln Ave., Unit O 
Rolling Meadows, IL 60008 
303-762-1249 (708) 934-6426 Fax (708) 934-7195 


se Protection 
FR Monitors 


Sonnalhzing in Service Moniturs since 1972 


Ph 800) 288-8223 
156 nilicrest Street 
INSTRUMENTS | ooic ca soca 
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CALL SALES & SERVICE CUSHMAN 
FOR NEW MODEL DEMOS 


P10/P50/HT 10 Repairs 
$55 flat rate. Call Rachel for details. 
Quantity Discounts Available 
Dixie Communications 
P.O. Box 1071, Lickskillet Rd, 
Burnsville, NC 28714 
(704) 682-9095 
Service not available in W. NC or N, GA 


KNS ELECTRONICS, INC. 
2146 BERING DRIVE 
SAN JOSE, CA 95131 


PHONE: 408-432-8100 
FAX: 408-432-8359 


MODEL 7130 


TRACKING GENERATOR 
OFFSET GENERATOR 

1 GHZ GEN & REC 
SPECTRUM MONITOR 
ENCODER 


“The Pager Repair People” 
High quality, cost effective, and guaranteed 


pager repair. Flat rate labor (plus parts and 
shipping) on Motorola, NEC, Panasonic and 
Shinwa. 


(303) 337-4811 FAX (303) 337-3048 
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Services 


GET THE FREQUENCY FACTS 


FCC LICENSEE INFORMATION SERVICE 

ALL Holders ° ALL Frequencies ° ALL FCC Services & Types * ALL At The Best Price 
Custom Frequency Searches by: Caordinatos, Specific Frequoncias, State. County, Zip Cade, Category of 
FCC Service, Liconsog Name, and Expiration Date 
Reports include; Froquency, FCC Service & Type, Transmit Power, ERP, Call Sign, Site Latitude & Longitude 
Elevation, Antenna Height. TX City, County & State, Expiration Data & Licensee's Name, Address, & Zip Code 
Information outpul available on Diskettes, Tapes, Printouts or Mailing Labels 

DIAL ACCESS SERVICE 
Toll-Free 800 Number ¢ 24-Hour * up to 9600 Baud Modem * Popular Protocols 
Retrieve our valuable FCC Licensee and FAA Airport Data directly on Your PC. 
Direct access to Frequency Coordination and Radio Engineering Programs 
Find the Best and Next Best usable frequencies for Your antanna site 

Please CALL or FAX for PRICING INFORMATION. 

Ask about our NEW RADIO ENGINEERING SOFTWARE. 


a COMMUNICATIONS ENGINEERING TECHNOLOGY INCORPORATED 
27 a 1001 S, Ridgewood Avenue, Edgewater, Florida 32132 
C.E., Inc. Phone (904) 426-0014 « Order (800) 445-0297 « Fax (904) 426-0099 


Circle (166) on Fast Fact Card 


$25.00 FLAT RATE 
Plus Parts & Shipping 
On the following models: 


REGENCY/WILSON 
OTHER MODELS—$25/HR Plus Parts & Shipping 
Fag MYLTICOM = FAST TURNAROUND 
Moore, OK 73160-3316 * FACTORY TRAINED 
405-799-7356 800-880-7356_* VISA - MASTERCARD - COD 


PAGER/ PORTABLE REPAIR 
Low-cost conversion 
Discounts for quantity 


Pager Repair: * Flat rate—S10 plus parts 
* Monthly rates 
© Quick turnaround on most Motorola. 


NEC, Panasonic and others including 
LCD's 
Portable Repair: Flat rate—$30/hr. plus parts 
Maximum 2 hours 
Call Pager Communications 


for quotes: 1-800-955-1044 


I! FCC FREQUENCY INFORMATION !!! 


Parts 90, 95 and 22 
Custom Reports: Marketing or Engineering—Your Geographic Area 
Database Updated Daily 


*Private Land Mobile Radio Services * Common Carrier and Private Carrier Paging © Cellular Licensees with Cell Sites 
TWO * SMAs-Trunked and Conventional ©» VHF and UHF Control Links 

-WAY QUALITY REPAIRS Output on diskette or 9 track tape (printouts also available) for easy analysis of your data: 
REPAIR $30/hr* » MOTOROLA ¢ Sort by your priority » Identify potential customers « Identify potential interference 
A.S.K. COMMUNICATIONS | kine” * Locate transmitters * Only the information fields you want * Print mailing labels 
1-800-827-0747 pans » Identify used and unused frequencies 
Sieh ae Ieee Call or Fax your request for a FREE ESTIMATE 

800 CONVENTIONAL 


“Plus parts & shipping 


When Your Pager Problem Stack Up 
Turn to Page Repair 
* $10 Flat Rate Labor  Recrystal & Recode 
* 30 Day Warranty ¢ Repair Contracts 
¢ Warranty Contractors , . . 
826 River Ad. An Alliance Telecommunications Company 


2700 Flora St. 
Piero ha uy izesiT Business Information Services—251 West Renner Road, Richardson, TX 75080 
PageRepair Ine. Phone: 214/680-1000 Fax: 214/680-9802 
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JPLEXERLFONING | LLLP REPAIR & RETUNING 


Minimize your Losses 
Maximize your Gains DUPLETUNE DUPLEXERS 
ene ae 14150 Filter Systems 


oe Fiend Avores INC. 716-834-2787 Rx Multicoupliers 


Bloomfield, NJ 07003 


FF (001) 748-6334 
ec Promotional 


STUDY LAND MOBILE COMMUNICATIONS 
AT HOME! 


38 lessons written exclusively for Mobile Com- \ Promotional — Si 
munications Servicing. $375.00. Calf or write for fr Executive Gift >} 
free information: i 
P.O. Box E, { 
Kiamath Falls, OR 97601 f, Collular Business, 
(503) 882-5408 ecto ert tg 


JEFA 


--| INTERNATIONAL, INC. 


EF & | Turnkey 
Microwave & Two-Way Services 
Engineering 
System Design 

Equipment 
System Installation 


1116 Dobie Drive 214-424-5680 
Plano, Tx 75074 214-423-5862 FAX 


FCC License Preparation 


Fast, Easy, Home Study, Inexpensive. 
Top Jobs — Top Pay $$$ 
Audio & Video Courses Available, 
FREE Details 
WPT PUBLICATIONS 
1-800-800-7588 


DUPLEXER RE-TUNING 


September—2 for the price of 1 
We buy—Sell used duplexers. 


CALL: (915) 698-2304 
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Tower Services 


LIGHTING, INC 


FAA APPROVED OBSTRUCTION LIGHTING: 


RED INCANDESCENT 
MEDIUM INTENSITY STROBES 


1630 ELMVIEW 
HOUSTON, TEXAS 77080 


(713) 973-6904 
FAX: (713) 973-0205 


AMERICAN 


Circle (168) on Fast Fact Card 
TOWERS 
AND 


FS STRUCTURES 


« CELLULAR » MICROWAVE * UHF/VHF « 
« BROADCAST ¢ SPECIAL « COMPLETE 
* INSTALLATION SERVICES » GUYED TOWERS » 
« SELF SUPPORTING TOWERS 
FOR YOUR CATALOG CALL OR FAX 
TOLL FREE PHONE FAX 
800-369-0159 712-252-0240 712-252-0371 


Equip. for sale (cont.) 


Antenna Farm 


11500 W. 90th St. ¢ Overland Park, Kansas 66214 
913-492-6212 ¢ FAX 913-492-2948 


Your Complete Source. . .antennas, cable, connectors 


2) & A 


Surya t Deady 


the antennae specialiate co, 
ered The Aten Deen 


Make your 
classified ad 
stand out. 
Use color! 


Discover the quality of 
a Falcon tower. 


Qur craftsmen manufacture quality guyed towers to 
1.000 feet and self-supporting towers to 300 feet - 
each custom engineered for your particular application 


(915) 658-7155 


if FALCON 


Tower Fabricators 
THE HEIGHT OF ENGINEERED QUALITY 
629 PREUSSER + SAN ANGELO. TEXAS 76903 
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ANDREW 


1-800-255-6222 
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NEW!! GP300 
P200. HT600 
Mobiles, Repeaters 
Intrinsically Safe 
Dealers Welcome 


1-800-822-MO0SS 


COMMUNICATIONS 


MOTOROLA 


CLASSIFIED SALES 

Carla Gamino, Classitiod 
Markaling Manager 

First National Bank Building 
933 W. Hampden, sie 803 
Englewood, CO 801 


ales offices 


NORTHEAST REGION 
Ruth Breashoars, Marketing Manager 


RADIO RENTALS 


PUBLISHER 

Mercy Contreras 

First National Bank Building 
333 W. Hampden. Suite 803 
Englewood, CO 30110 
Telepnone: 303-762-1249 
Toletax; 303-762-0069 


SOUTHERN REGION 

Diane Hite, Marketing Manager 
First National Bank Building 
333 W. Hamoden, Sure 603 
Englewood, CO 80710 
Telephone; 303-762-1249 
Telefax’ 303-762-0069 


First National Bank Building 
333 W. Hampden, Su:te 803 
Engiewood, CO 80110 
Teigohone. 303-762-1249 
Telefax: 303-762-0069 


WESTERN REGION 

Dennis Hegg, Marketing Manager 
950 N. Gate Drive, Suite 207 

San Rafael, CA 94903 

Telephone: 415-491-1442 


Telefax: 415-491-1842 


MIDWEST REGION 

Nancy Matthews 

55 East Jackson Biva., Suite 1100W 
Chicago. IL 60604 

Telephone: 312-435-2340 

Telefax: 312-922-1408 


303-762-1249 Fax 303- 762.0069 


EUROPE: 

Richard Woolley 

Unu 3. Castle Farm Bus. Ctr 
Chfton Road, Deddington 
Oxiord, OX15 4TR.UK 
Telephore: +44 (0}869 38794 
Talofax. +44 (0)969 38040 
Telex: 837469 BES G 


JAPAN: 

Mashy Yoshikawa 

Orient Echo, Inc. 

1101 Grand Maison 
Shimomyabi-Cho. 2-18 
Shinjuku-ku. Tokyo 162 Japan 
Telephone: 03-235-5852 

Telex. J-33376 MYORIENT 


* MT1000, HT600, P200 

¢ Intrinsically Safe 

e All Types Headphones 

e Mobiles & Portapacks 

¢ Repeaters & Crossband 
Sets 

* Dealer Inquiries Invited 


1-800-283-COMM 
EVENT RENTAL COMM., INC. 


A d index/hot line 


Page 
Company Number 
Ace Communications 110 
Advanced Receiver Research 32 
Fe CE IAN, geass a a ee wreomecmnnt 123 
Alcom Electronics 121 
Alexander Batteries © ........ 12 
Allgory (NOs) ee 1 ee ee TS 42 
Antenex Inc., Signal Prop Sys . 88 
Antenna America ae 112 
The Antenna Specialists Co. 64 
The Antenna Farm : 135 
Astron Corp. 43 
ATA Information Services Inc. WW 
Automation & Electronics Engr. 125 
B&C Communications Inc. 127 
BEE Electronics Inc. _...... 20 
Bird Electronics Corp. hiv (06 
Bomar...... vated iene 84,122 
Bramco WOR isens eRe DNAS 108 
Cadex Electronics Inc. Y 98 
California Radio 119 
Carlson Communications 36 
Celwave i 23 
Centurion International Inc. _-. 9,126 
CEE ANGiuiicay eqreseeeeerecnes 134 
Channel Element Headquarters 124 
Changeguard Corp. 127 
Cimarron Technologies 25 
City of Fort Worth pees 124 
David Clark Co,. Inc. 19 
Coded Communications __..._. 15 
CESCO Pe is 6 ys 98 
Communication Instruments... . . 133 
Communications Associates ..... .74,120 
Communications Data Services _, 132 
Communications Specialists ... . .BC 
COMSEARCH.__........ : 134 
COMTELCO Industries Inc. 92 
Connect Systems Inc. 46.48 
Conirol Signal Corp 14 
CPi Communications Inc. 96 
Curtis Electro Devices, Inc. ._- 115 


Cushceraft/Signals Corp. , 27 


Cushman/KNS Electronics .. . . 133 
Cybersym Control Sys . ‘ 132 
Datacom Inc. 60 
Data Signal Inc. i : 62 
DB Mobile 59 
Decibel Products, Inc. 41 
Doppler Systems, Inc... __..... 113 
OX Radio Systems sats 67 
Dynatech Tactical Comms ....,, 72 
Eagle Wichita . 112 
EDX Engineering Inc. 90 
Falcon Tower Fabricators 135 
Fanon Courier 125 
Frametrack Ltd. ser 93 
Freeman Engineering Assoc. 31 
Frequency Management 126 
Fryer's Site Guide 128 
General Communications 91,126 
GLB Bleotronies: -.... ose canes 108 
Henry Radio, cnidacied 96 
Hewlett Packard ......._......, 32A-B,33 
Hustler Inc. 102,103 
Hutton Communications 105 
HY-Q International 119 
ICOM America 45 
IFR Systems, Inc. , 63 
JaBRO Batteries Inc. 65 
JFW Industries Inc. . sy 83 
Kenwood U.S.A. Corporation . . . 4g 
Kenwood U.S.A. Corporation Bellyband 
Kyodo West Inc. 21 
Larsen Electronics 69 
Leathersmith - 58 
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Fast 


Fact 


Number 


Advertiser 
Hot line 


800-445-7717 
203-582-9409 


. 602-275-4505 


800-476-2526 


.515-423-8955 


214-641-4653 
800-323-3757 
303-421-4063 


. 216-349-8400 


800-255-6222 
714-458-7277 
708-539-1990 


800-527-4596 


800-343-3004 


. .708-345-0337 


216-248-1200 


_. 800-526-3935 
.§13-773-6255 


604-421-0061 


. 800-231-0103 
. 800-283-6006 
. 800-321-4700 


800-228-4563 
904-426-0014 


. 800-237-9654 


. 800-458-3410 


800-487-7184 


.817-871-7870 


___ 508-751-5800 


800-228-6367 
614-846-4733 
800-288-8223 


, 800-435-9313 


800-441-0034 
800-854-0547 


. .214-680-1000 
. 800-634-4622 


800-545-1349 
303-989-8000 
800-869-9128 


-800-332-2790 


800-258-3860 
408-432-8100 
703-268-5400 
217-222-0160 


.912-883-4703 


800-388-2112 
214-631-0310 
602-488-9755 


- .213-257-0800 


603-880-4411 


.316-942-5100 
503-345-0019 


915-658-7155 


. 800-345-1354 


504-831-7785 


800-800-9825 


215-660-7804 


. 800-356-3200 


716-675-6740 


800-877-7979 
509-921-4001 
800-327-9076 
800-442-3811 
606-283-5000 
206-454-8155 
316-522-4981 


. 800-323-3779 


317-887-1340 


. .213-639-4200 
.213-639-4200 
-800-535-2082 


206-573-2722 
800-233-0440 
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Midland international LMR IFC 
Mobile Comms Marketplace 97 
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Trilithic eter eee aero ee 89 
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16.54,99 


Hot line 


712-252-4101 
800-845-1230 

_, 816-891-6320 
.. 708-595-3933 
.. 703-373-3888 
818-888-7000 
800-874-7749 
602-884-7981 
800-MID-LAND 
202-467-4770 
800-648-2800 
818-764-1333 
708-576-5484 

. 800-235-9590 


.. 800-624-8999 


407-321-6483 
. 919-744-5050 


: ; 714-751-0488 


. 916-477-8400 
703-938-5745 
609-829-4455 
919-876-8294 

- 702-353-2900 
800-232-7715 

201-772-0704 
916-644-5444 
800-752-3571 
800-325-7170 
800-435-1636 
800-435-1636 
703-266-1928 
800-346-6442 

. 800-53-RADIO 
. 716-924-4560 
800-726-9015 
317-545-4281 
317-846-1201 
303-526-5454 
309-697-4400 
318-234-3438 
913-492-8288 

. ..§03-779-6500 
. . 800-225-5765 
.. 408-263-6434 
415-965-8020 

. 800-548-2484 

800-25-SHURE 
805-338-6341 
800-288-2763 
800-426-5565 
303-329-6388 

_ 707-453-9496 


.. 415-785-4610 


603-878-1944 
800-752-3571 
800-767-6695 
716-662-2680 
509-326-1511 
213-726-0303 
402-435-4400 
800-798-7881 
317-895-3600 
519-669-5421 
703-552-8324 
713-973-6904 
716-549-4700 
817-858-3300 
800-367-2864 
800-527-9366 
818-442-0782 
-800-USA-MADE 
817-848-4435 
800-245-6356 
800-221-0732 
213-404-2700 
206-820-6363 


You don't need an emergency 
for dependable transmitting and 
receiving to be critical. VERTEX 


believes it's necessary all the time. 


With 35-plus years of radio com- 
munications leadership, our repu- 
tation for high-tech innovation and 
rugged reliability is well-known. 
VERTEX delivers superior UHF, 


* United States - (310) 404-2700, Yaesu U.S.A. ¢ Central & So. America — (305) 593-2500, Yaesu Int’! Sales * Cana 
© 1992 Yaesu U.S.A, 17210 Edwards Ra., Cerritos 


band handheld with MIL STD 810 
C/D and FCC Part 80 see your 
nearest VERTEX dealer or call 


VHF and Low-Band Mobiles and 
Handhelds backed by a 3-year 
warranty, competitively priced - 
without sacrificing quality, no 
matter what your budget. 

For details on the VERTEX 
VHF/UHF compact handhelds, 
complete 4, 12/24 and 99 channel 
mobile line and our exclusive dual- 


7490701 Specifications subject to change without notice or obligation. 
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vertex 


— (800) 567-6664, Omni Provincial Electronics 


Choice Selection. 


Now you can have it all! Take all the qualities you've come to depend on in 
our programmable CTCSS tone equipment: Astonishing Accuracy, Instant 
Programming, Unequaled Reliability; and add full spectrum tone versatility 
multi-tone capability without diodes, a reprogrammable memory... [ts our new 
harvest of CTCSS tone equipment. 

The choice is yours! If standard CTCSS EIA tones do not 
suit your taste, select any 32 tones of your liking from 15.0Hz to 
255.0Hz. And if you change your mind, no problem; the mem- 
ory can be changed in your shop with our HHP-1 programmer, 
or at our factory for free. Your working tone is accessed by a 
simple DIP switch, so there’ no fussing with counters or other 
test equipment. 

Call today toll-free and find out more about this fresh new flexi- 
bility in tone signalling, and don't forget to ask about multi-tone 
switching without cumbersome diode networks or binary switches. 

Its all brought to market by the people who introduce the fresh- 
est ideas in tone signalling, and of course our customary same day 
shipping and one year warranty apply 


TS-32P CTCSS ENCODER-DECODER Based on the time proven 
TS-32, the industry standard for over a decade. The TS-32P gives you 
the added versatility of a custom, changeable memory base. A low price 
of $57.95 makes it an even sweeter deal. 
5S5-32P ENCODER Based on the equally popular 
§, SS-32 encoder. Available for CTCSS, or audible burst 
tones up to 6550.0Hz. Price is $28.95, 
A SS-32SMP SUB-MINIATURE ENCODER Our 
smallest encoder for handheld applications. Now you 
can satisfy that customer that needs to access multi- 
ple repeater sites with a radio that has precious little 
space inside. At $27.95, the price is small too. 
HHP-] HANDHELD PROGRAMMER For 
programming the 32 memory locations in any of 
our new programmable products, including our 
SD-1000 ‘Two-Tone Sequential decoder. The 
HHP-I is battery operated for field use, and 
will program ANY 32 tones from 15.0 to 
6550.0Hz in .1Hz. increments. Price is 


$199.95. foecon aa 
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